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How time-saving tools and methods speed electrical 
work on the mammoth State Department Building job. 
See page 34 





ROCK-BOTTOM INSTAL- 
LATION COSTS. .. specify 
Gedney. Machined and 


threaded with utmost accu- 


TO p Ss T ke é M A L L i racy...smooth-finished, with 


no metal particles or burrs 

e » “ .-. made of the best malle- 
--.in malleable iron quality able iron to eliminate break- 
age...individually inspected 


eee in accurate machining to insure absolute top qual- 
ity. For today’s lowest in- 


eee in smooth-fitting threading stallation cost... . specify 
Gedney! 


LIQUID-TITE CONNECTORS 90° CORNER ELLS 90° CORNER ADAPTERS 

The most dependable liquid-tight connec- Top-quality Malleable Iron, cadmium Top-quality Malleable Iron, cadmium 
tors available today. For use with ‘‘SEAL- plated. Fitted with gasketed cover. plated. Fitted with gasketed cover. 
TITE’’ and equivalent Liquid-Tite Flexible Both ends female. Available in a full One end male, one end female. In 
Conduit. Designed to give wiring abso- range of sizes from 1” to 2”. sizes from 34” to 2”. 

lutely dependable protection against water 
and oil. Built for lifetime service. Avail- 
able in sizes 47 to 2”... straight... 45° 
and 90°. ms 





SPECIFY GEDNEY G E D K EY 


ELECTRIC COMPANY 
MALLEABLE [RON 


FITTINGS 


RKO BLDG., RADIO CiTY, NEW YORK 20 
Foundry, Factory and Shipping Point: Terryville, Conn. 


GEDNEY FITTINGS FIT 











ONLY SQUARE D STARTERS 
WITH ONE-PIECE 
OVERLOAD RELAYS GIVE Absolufe PROTECTION ! 
. 


e Only Square D makes thermal 
overload relays with 1-piece construc- 
tion—and only with 1-piece construc- 
tion can you know you've installed the 
heater correctly. Square D 1-piece 
overload relays can be installed only 
one way. They are factory-assembled, 
individually tested and calibrated, 
completely tamper-proof. Repeated 
tripping will not affect accuracy. 


You pay for overload protection — 
be sure you get it. Insist on Square D 


l-piece overload relays for absolute 
protection. 


Mail coupon 
today 

for simple 
‘‘jig-saw’’ 
demonstrator 
—see why only 
Square D 
gives absolute 
protection 


SQUARE J) 


Heat-respon- 
sive element 
(solder pot) 
provides accu- 
rate response 
to overload, yet 
prevents nui- 
sance tripping. 


Heat-producing element 
is an integral part of 
overload unit. It’s perma- 
nently joined to solder 
pot, can’t become mis- 
aligned. 








NAME 


Square D Company 
Department SA-228 

4041 North Richards Street 
Milwaukee 12, Wisconsin 


Please send me information on Square D 
magnetic starters, along with your simple 
3-minute ‘‘jig-saw’’ demonstrator 
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ADDRESS. 





CITY. 


ZONE STATE 








COMPANY 


wherever electricity is distributed and controlled 
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It’s a main disconnect... It’s a subfeed... 


Plug in new TQAL breaker 
in usual manner on load 
centers rated 125-200 
amps, then backfeed by 
connecting line conductors 
to breaker terminals. 
TQAL now acts as main 
disconnect for entire serv- 
ice; current to remaining 
breaker positions cannot 
exceed rating of TQAL. 
Cat. No. TRP1212 


Plug in new 70-amp TQAL 
breaker on devices rated 
125-200 amps; new 100- 
amp TQAL on devices 
rated 200 amp, then con- 
nect subfeed load conduc- 
tors to breaker terminals. 
The TQAL is now a “SUB- 
FEED MAIN” for sepa- 
rate branch controlling 
heat pump, heat panel, etc. 
Cat. No. TRP1220 


It’s General Electric’s 
new TQAL circuit breaker! 


70 and 100 amps, 2 poles, 120/240 volts a.c. U/L listed 





PROTECTING MEDALLION HOMES 
EQUIPPED BY GENERAL ELECTRIC 











Just plug it in and save 
the cost of separate 
main disconnect enclosures 


Two new plug-in circuit breakers now 
add even greater versatility to the 
General Electric ““TWIN’* load 
center line. Both are designed on the 
same one-inch modulus as all G-E 
plug-in breakers, so you can plug 
them in anywhere on the bus 
(“TWIN” load centers are sequence- 
phased). Both poles trip automati- 
cally when a fault occurs on either 
one. 

In G-E load centers rated 125 
amperes and above, these new TQAL 
breakers will bring you real savings 
wherever main disconnects are re- 
quired. Write for Bulletin GEA-7071. 


*Trademark 


GENERAL @@ ELECTRIC 


Circuit Protective Devices Dept., Plainville, Conn. 
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“THE SOUTH’S 
FAVORITE 
MALLEABLE 

IRON FITTINGS” 


You're on your way to 
more secure _ installa- 
tions and better jobs 
with Bridgeport  Fit- 
tings, clearly the 
South's first choice. 
Bridgeport Fittings, 
made of malleable iron, 
are practically unbreak- 
able. Unmatched for 
durability, they are 
solidly constructed and 
accurately finished for 
tighter fits, easier in- 
stallation and longer 
life. For fittings that 
stamp perfection in your 
work always specify 
Bridgeport! 


The 
BRIDGEPORT 
__ FITTINGS INC 


Qua lity Conduit 


Fittings 


Represented in the South by: 


Frank B. Davis Atlanta, Geor 
ANNUAL SuBscRIPTION—$1.50; Outsms USA—$10.00 Paul Sherrill Greensboro a Carolina 
Suchman Associates, Inc. Miami, Florida 
ELECTRICAL SOUTH is published monty at 116 E. ieemtes Arling D. Smith Co. Dallas, Texas 
Street, sion, Gocewe by W. R. C. Smith Pub omeeny. D. Smith Co. Houston, Texas 
Executive and Edito Offices: 806 Peachtree Stest toff Pittsburgh, Pennsylvania 
Atlanta rgia. Seoeud-o lass mail Form. authorized at Dupont-Wachter & Co. New Orleans, Louisione 
Dalton, a. a) send notices & b to 806 Peach- Block and Cooper Cincinnati, Ohi 


t.. N. E., William Bleiman and Sons Philadelphia, Pennsylvania 
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The truth is that cost of lamps is only 
1/10th of your Total Cost of Lighting 
(TCL) which includes cost of lamps plus 
power plus maintenance. (If you’re remod- 
eling, add cost of fixtures, too.) 


Where can you save? And how? Your 
Sylvania representative will gladly: show 
you. He can come to your plant and give 
you a complete TCL analysis free. With his 
unique TCL Analyzer Kit he can even 
figure “special situations” in minutes—give 
your company a TCL “profile.” We’re 
sure you'll discover new ways to save 
through this analysis. It’s the only way to 
get a true picture of your lighting costs. 


And remember, only Sylvania backs its 
fluorescent lamps with this exclusive Light 
Insurance Policy: 
If at any time a Sylvania Fluorescent 
Lamp fails in your opinion to provide 
better performance than any other brand 
fluorescent lamps, on the basis of uni- 
formity of performance, uniformity of 
appearance, maintained brightness and 
life, it may be returned to the supplier 
for full refund of purchase price. 
Call your Sylvania representative. Or write: 
Sylvania Lighting Products, A Division of Sylvania 
Electric Products Inc., Dept. 73,60 Boston St., 
Salem, Mass. In Canada: Sylvania Electric (Can- 
ada) Ltd., Box 2190, Station “O,” Montreal 9. 


LNA 


Subsidiory of GENERAL TELEPHONE & ELECTRONICS 


) wHat ABOUT 
HIS TIME? 


With TCL Analyzer a 
Sylvania representa- 
tive can figure in 
minutes how the spe- 
cial conditions in 
your plant affect 
Total Cost of Lighting. 


SYLVANIA 








Exclusive Sylvania Light Insurance 
Policy is your guarantee of lowest 
TCL—or your money back! 
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In this issue 


Time-savers speed work on mammoth building 
Problems in wiring an all-concrete house. 

Wiring prefabricated buildings. es 
Spacious fixtures display brings more sales 

Good system, close supervision—formula for growth 


Reducing costs on remodeling jobs. 
By Earl G. Bennison, Bennison Electric Co. 


Efficient wire puller cuts contractor's costs. . 


Utility engineering 


Utility engineering section. ; 
Statistical evaluations of metering © accuracy 
By J. L. Peterson, Meter Dept., General Electric Co. 


Cluster mounting for metering equipment... . 
By C. B. Rountree, Austin Electric Dept. 


Why not hermetically-sealed watthour meters? . 
By W. H. Farrington, Texas Electric Service Co. 


New meters offer magnetic repulsion bearings. 
By Edward W. Schwarz, Sangamo Electric Co. 
By Thomas D. Barnes, Westinghouse Electric Corp. 


New look in protective relaying equipment. 
By N. Kreekon, Allis-Chalmers Mfg. Co. 


Conductor heat dissipation—Part 5. . 
By Fred C. DeWeese, Consulting Engineer 


New electric utility equipment. . 


In every issue 


Economic comment 
By Dr. J. Whitney Bunting 


Washington Report... 
By Jack James 


Catalogs and bulletins .... 
Postage-paid inquiry card 
Contractors tell how. .. 
New electric utility products 
Know the law 

By Arthur L. H. Street 
Estimating data sheets... . 


Understanding the Code. 
By Walter R. Stone 


News of the industry. . 
Dates ahead 
News about people. . 
Technical books . 
New electrical products. . 
Helpful literature from manufacturers. 
*Omitted this month. 
Copyright 1960, W. R. C. Smith Publishing Co., Atlanta, Georgia 
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Economic comment 





Good example of 
consumer motivation 


One of the weakest spots in the 
American economy to date is that 
of major electrical appliances. 
Practically every manufacturer of 
such equipment has been forced 
to reassess production schedules, 
even to the extent of some per- 
sonnel layoffs, because of slow and 
spotty demand for many of these 
.consumer durable items. 

In many instances, this trend 
has been in direct contrast to rath- 
er well substantiated market 
surveys that indicated a steady 
market for major household equip- 
ment items. All indicators that 
can be used to foretell the ability 
of consumers to buy appliances 
such as employment, disposable 
personal income, stock of savings, 
housing starts, scrappage rates of 
presently owned appliances, new 
family formations, birth rates, and 
many others show a steadily in- 
creasing market potential for most 
items even though the national 
economy has achieved a near sat- 
uration point for some. 

What is not foretold by the fore- 
casts, however, is that very im- 
portant factor encountered in 
the competitive enterprise system 
which is the right and privilege 
of every consumer to exercise 
free choice in the market place 
when spending his money. 

On the basis of the best studies 
available, none of which can be 
assumed to be letter-perfect, this 
choice is being exercised not only 
between competing brands of rel- 
atively high cost appliances, but 
also between the actual purchase 
of appliances and other potential 
fund uses. 

For example, many families 
have decided on a “make-do” phi- 
losophy as far as appliances are 
concerned, and they are moving 
into expenditures for foreign trav- 
el, previously considered to be a 
luxury for most people. In fact, 
it is highly probable that air line 
advertising that proclaims the ad- 


Dr. Buniing is a well-known econ- 


omist and educator having special 
knowledge of the South. 
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by J. Whitney Bunting, Ph.D. 


vantages and beauties of world- 
wide travel has done much to en- 
courage family trips abroad and 
the postponement of appliance 
purchases that might have had 
first preference earlier. Americans 
have become extremely travel con- 
scious of late, and, for most, this 
creates a financial decision be- 
cause of limited budgets. 


Will the ‘Sixties 
live up to promises? 


Another factor that has been 
touched upon in this column be- 
fore has been the inability of the 
national economy to live up to 
some of the glamorous predictions 
made for the current decade. 
True only eight months have pass- 
ed, but many people have been 
led to believe that January 1960 
marked the beginning of a glitter- 
ing era of high incomes and 
wealth aplenty. Unfortunately, 
such conditions must be cold-wa- 
tered and do not happen over- 
night. 

The fact that some economic re- 
gions have been somewhat less 
than normal in activity has cre- 
ated a feeling of pessimism about 
the outcome of the economics of 
the Sixties. Continued cold war 
pressures, international unrest, po- 
litical remarks often intemperate 
in nature, and continued spotty 
unemployment have all contrib- 
uted to a public apathy in the ma- 
jor appliance market place. 

It does not matter greatly that 
these factors noted (and others as 
well) are of limited importance in 
the face of many strong forces 
pushing the economy forward. 
Little attention is paid to the fact 
that such forces must be vigorous 
if even to hold the economy at the 
slow pace of advance that is pre- 
ponderant at the present time. 
Consumers do absorb such ideas 
in their minds, however, and 
when major buying decisions are 
to be made, they often postpone 
the purchase to a later date. 

Thus, all of this foretells an up- 
surge of buying of major appli- 
ances in the future. Market re- 
search is certainly correct in its 


Contributing Economics Editor 


interpretation of needs. And the 
needs should certainly grow along 
with future improvements on the 
economic scene along with Ameri- 
can desires for better and better 
products for good living. 

It should be up to American in- 
dustry and the distributors to 
forcefully build a climate whereby 
major financial decisions can be 
made by consumers on a factual 
basis, rather than under the blan- 
ket of questionable economic dan- 
gers. This can be done only when 
business leadership adopts a vigor- 
ous program of research into hu- 
man behavior and motivation 
along with continuous analysis of 
economic trends. 


Acceptance gaining for 
motivation research 


At the present time, much of 
the human behavioral research is 
carried on under college and uni- 
versity auspices. Two factors are 
responsible for this; first, industry 
itself has been slow in accepting 
the idea that an understanding of 
human behavioral reactions is a 
part of the science of business. 
Second, most of those persons 
trained in such research and its 
interpretation find most sympa- 
thetic understanding on the cam- 
pus and thus hesitate to move 
away from such surroundings into 
the business community. 

Fortunately, some of the major 
industries are slowly moving into 
an acceptance of such research 
particularly in the areas of man- 
agement of people. There are many 
further business interpretations 
possible, however, and perhaps the 
greatest potential lies in tech- 
niques of reaching consumers. 
Under proper circumstances, be- 
havioral research could well over- 
come the present failures to 
forecast consumer activity in an 
adequate manner. 

Sound behavioral research cou- 
pled with more refined techniques 
of economic forecasting could be 
an unbeatable combination for the 
marketing of durable consumer 

(Continued on page 132) 
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Meet Jim Mahaney, seasoned veteran of 22 years 
in the electrical construction field... 
superintendent for the Coopman Electric 
Company; contractors specializing in complex 
commercial and industrial electrical 

installations. Jim, who has supervised some 

of the most interesting jobs in the West, 

insists on quality products .. . like those 
manufactured by Efcor, for a 

trouble free job. 


For instance, in the University of 
California’s new University Hall, Jim and 
his men have used Efcor fittings and 
boxes in an installation that they will 

be proud of for years. Men like 

Jim Mahaney take pride in their work 
... the men who really know— 

know Efcor. 


EFCOR 


ELECTRICAL FITTINGS 
CORPORATION 


WOODSIDE 77, NEW YORK 











ashington report 


By Jack James 


Digest of Washington news of special 
interest to the electrical industry 


Electric heat 
shows increase 


MoRE ELECTRIC HEAT equipment 
will be sold in the U. S. in 1960 
than in any year in history, the 
U. S. Department of Labor pre- 
dicts. 

The Department says that 1959 
was “undoubtedly the best year 
to date for electric heating equip- 
ment because of the increased pro- 
motional activity,” and the De- 
partment says that 1960 should be 
better. 

With promotion by manufactur- 
ers and power companies and with 
lower electric rates for heating, 
“electric heating equipment will 
become increasingly competitive 
with other types of heating equip- 
ment in the ensuing years,” the 
Department states. 

The Department devoted two 
pages of its monthly publication 
Construction Review to an article 
entitled “New Statistics on the 
Electric Heating Industry.” The 
article concerned itself with “elec- 
tric heating equipment which is 
permanently attached and an in- 
tegral part of a building structure. 
All types of portable electric heat- 
ers are excluded.” 

In 1959 the $28 million in sales 
of electric heating equipment 
amounted to 7 per cent of all sales 
of heat - producing equipment. 
‘During the year, $8.3 million 
worth of baseboard heaters were 
sold, $5.6 million of unit heaters 
and ventilators, $5.6 million of 
convectors without fans, $4.3 mil- 
lion of convectors with fans, $1.4 
million of radiant glass panels, 
$1.1 million of cable systems fab- 
ricated as units, $0.6 million of 
baseboard glass panels, $0.5 mil- 
lion cable systems only, $0.2 mil- 
lion warm air furnaces wall type 
$51,000 warm air floor furnaces, 
and $89,000 warm air central 
furnaces. 

The large sales of baseboard 
radiation equipment apparently 
followed “the upward trend of 


baseboard radiation utilized in the 
wet-heat systems,” the Labor De- 
partment said. 

“Although the principal market 
for electric heat is in new-home 
construction and rehabilitation of 
existing dwellings, it is adaptable 
for use in commercial structures,”’ 
the Department said. “Unit heat- 
ers are used mainly in commercial 
and industrial installations. Unit 
ventilators are primarliy used in 
commercial and school construc- 
tion.” 

Of the $27 million worth of heat- 
ing equipment shipped last year, 
$2.9 million went to the South 
Atlantic region of the U. S., $3.7 
million to the East South Central, 
$1.4 million to the West South 
Central, making the Southern re- 
gion by far the greatest user of 
electric heat. 


29 states permit 
time off to vote 


WITH ELECTIONS up coming in 
November, you can find out 
whether your state has a time-off- 
for-voting law from a new pam- 
phlet published by the U. S. De- 
partment of Labor. According to 
the pamphlet, 29 states do permit 
employees to take time off to vote 
during working hours. 

Seventeen of these states pro- 
hibit deduction of pay. Thirteen 
states specify that employees must 
apply in advance for time off to 
vote, and some states let the em- 
ployer set the time. 

For a free copy of this pamphlet 
write the Bureau of Labor Stand- 
ards, U. S. Department of Labor, 
Washington 25, D. C. Ask for Time 
Off for Voting Under State Laws. 


Gulf contractors 
sign new pact 


MEMBERS of the Gulf Coast 
Chapter of the National Electrical 
Contractors Association agreed to 
raise pay of journeymen electri- 
cians 12% cents an hour in pacts 


with IBEW locals at 
Miss., and Mobile, Ala. 

A one-year contract renewal 
with Local 903 at Gulfport raised 
pay to $3.52% an hour for jour- 
neymen. Foremen get 30 cents an 
hour more, and general foremen 
60 cents an hour more. Cable 
splicers are paid 25 cents above 
the journeyman’s rate. 

In a two-year renewal with Mo- 
bile electricians, the NECA agreed 
to raise pay 12% cents this year 
and 12% cents next year. New 
rate for journeymen is $3.85 an 
hour. Cable splicers get a 25-cent 
premium; foremen are 10 per cent 
above the journeyman’s rate; area 
foremen, 1732 per cent above the 
journeyman’s rate; and general 
foremen, 25 per cent above. The 
10-cent hourly health - welfare 
coverage payment continues. 


Gulfport, 


Construction will 
hold. at 1959 rate 


NEW CONSTRUCTION should total 
$55.8 billion in 1960, the U. S. De- 
partment of Commerce predicts in 
its mid-year look at the construc- 
tion industry. This is about the 
same as the record set in 1959 and 
about 10 per cent above 1958. 

Increases in almost all types of 
construction except housing will 
be offset by a $2 billion drop in 
public and private new housing. 

Here is the Department’s a- 
nalysis by cateJories: 

Housing—1,325,000 private units 
and 35,000 public units, totaling 
1,360,000 units compared with 1,- 
553,100 units in 1959. “A more 
plentiful volume of mortgage 
money is foreseen at this time, 
compared to 9 months ago, and 
further improvement in the rate 
of private housing construction be- 
yond 1960 is anticipated.” 

Private Construction (other than 
residential) — Should reach $10 
billion level for first time. Indus- 
trial construction up from $2.1 bil- 
lion last year to $2.7 billion this 
year. Commercial construction at 
$4 billion well over 1959 peak. 
Public utility electric power con- 
struction will be down. 

Public Construction — Drop in 
federal expenditures is chiefly re- 
sponsible for decline from $16.2 
billion to $16 billion. 


Nashville school job 
boycott held illegal 


A SECONDARY boycott organized 
by IBEW Local 429 against Sam 
Melson, general contractor, at a 
Nashville, Tenn., school was 


(Continued on page 138) 
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Last year, traffic accidents killed 37,000, injured 1,400,000 


.--and they wasted Five Billion Dollars! 
Traffic accidents’ human toll is so tragic we sometimes overlook their 
staggering economic waste. Five Billion Dollars in lost wages, medical 
expenses, insurance costs and property damage! Your business—every 
business—shares in this loss. So you have a double interest in helping 
reduce traffic accidents. And you can help! Drive safely and obey the law 
yourself .. . certainly. But go further. Use your influence to promote safe 
driving and urge strict law enforcement. To make your efforts more effec- 
tive, join with others working actively to reduce traffic hazards in your 
community. Support your local Safety Council! 


c@ 


Where traffic laws are strictly enforced, deaths go DOWN! 


Published in an effort to save lives, in cooperation with the National Safety Council and The Advertising Council. 
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LIGHTING PANELBOARDS — A 
4-page descriptive folder featuring a 
line of plug fuse and toggle switch 
panelboards for lighting control cir- 
cuits is now available from Frank 
Adam Electric Co., 3650 Windsor PIl., 
St. Louis, Mo. The folder includes 
box sizes, details of construction, wir- 
ing gutters, special features, and cat- 
alog numbers. 

Write in No. D100 on card, pg. 17 


CIRCUIT PROTECTION — A 24- 
page illustrated handbook contains 
suggestions for selecting the right 
kind of protection for electric cir- 
cuits, motors, appliances and appara- 
tus. Includes motor wiring diagrams 
and a complete list showing proper 
size fuses to use. Available from 
Bussman Mfg. Co., University at Jef- 
ferson, St. Louis 7, Mo. 

Write in No. D102 on card, pg. 17 


MODULAR LIGHTING—A twelve- 
page folder describing and illustrat- 
ing their line of surfaced and re- 
cessed fluorescent modular fixtures is 
announced by Moe Light of Thomas 
Industries Inc., Lighting Division, 
Brook & Broadway, Louisville, Ky. 
Complete coefficient of utilization 
and candlepower distribution tables 
are included for each set of fixtures. 

Write in No. D104 on card, pg. 17 


MANHOLE HEATER — A four- 
page brochure issued by Morrison- 
Pelsue Co., 2001 S. Bannock St., Den- 
ver 23, Col., describes and illustrates 
applications of the MoPeCo Ventilat- 
ing Heater available in several mod- 
els, electrical or gasoline engine pow- 
ered. 

Write in No. D105 on card, pg. 17 


HYDRAULIC POWER TOOLS—A 
new bulletin describing their two- 
speed, fast-approach portable power 
unit for hydraulic tools such as con- 
duit benders, cable pullers, and pipe 
pushers is announced by Greenlee 
Tool Co., Rockford, Ill. 

Write in No. D108 on card, pg. 17 


CONDUIT WIREHOLDERS — A 
new information sheet describing 
their line of all-purpose conduit wire- 
holders is now available from Knox 
Porcelain Corp., P. O. Box 2031, 
Knoxville, Tenn. The illustrated 
sheet gives installation information, 
design features, and specifications. 

Write in No. D109 on card, pg. 17 


LAMP GUIDES—Sylvania Light- 
ing Products, 60 Boston St., Salem, 
Mass., has made available three lamp 
guides containing general informa- 
tion, technical data, and catalog list- 
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ings on their lines of fluorescent 
lamps, incandescent lamps, and mer- 
cury lamps. 

Write in No. D110 on card, pg. 17 


PLUGS, RECEPTACLES — Two 
basic designs — explosion-proof and 
weatherproof—of Killark plugs and 
receptacles are fully covered in a 
new catalog section. This line offers 
many advantageous features, and is 
available in many styles and sizes to 
fit various boxes. Killark Electric 
Mfg. Co., Easton and Vandeventer 
Ave., St. Louis 13, Mo. 

Write in No. D111 on card, pg. 17 


ELECTRICAL DEVICES — Two 
publications, the pocket Federalog 
111-PR and Bulletin 3-230, have been 
made available by Federal Pacific 
Electric Co., 50 Paris St., Newark, 
N. J. Complete details concerning 
circuit breakers, panelboards, fus- 
ible service equipment, safety switch- 
es, industrial motor control and 
lighting and power panelboards are 
contained in the 32-page pocket-sized 
catalog. The 8-page bulletin is de- 
voted to the company’s new line of 
QMQB fusible switches and panel- 
boards. 

Write in No. D112 on card, pg. 17 


BUILT-IN HEATERS—Thermador 
Electrical Manufacturing Co., 5119 
District Blvd., Los Angeles 22, Calif., 
has announced the availability of 
three new catalog sheets on their line 
of built-in electric heaters. The heat- 
ers described are their portable 
radiant-fan heater, electric ceiling 
heater, and baseboard electric heater. 

Write in No. D113 on card, pg. 17 


PRICE SERVICE—Specimen copies 
of the National Price Service price 
books are available on request from 
Henderson-Hazel Corp., 13601 Euclid 
Ave., Cleveland 12, Ohio. Please in- 
dicate whether you are a contractor 
or wholesaler. Each specimen in- 
cludes a complete index, a represen- 
tative sampling of completely illus- 
trated price sheets, and information 
of special interest to those concerned 
with pricing electrical construction 
materials. 

Write in No. D114 on card, pg. 17 


FLUORESCENT FIXTURES—The 
new Miller Sabre fluorescent fixture 
is illustrated in the Sabre catalog, 
page 13, published by The Miller 
Company, Meriden, Conn. This page 
points out application, construction 
details, and dimensional, illumina- 
tion, and installation data. 

Write in No. D115 on card, pg. 17 


CABLE SUPPORTING TRAYS— 
The Globe Co., 4000 South Princeton 
Ave., Chicago 9, Ill., has made avail- 
able a new catalog on their line of 
cable supporting tray systems and 
accessories. The catalog contains in- 
formation on design features, specifi- 
cations, and installation. 

Write in No. D116 on card, pg. 17 


CENTRIFUGAL ROOF VENTILA- 
TORS—An 8-page, two-color folder 
(SDA-220) gives construction fea- 
tures, performance data, dimensions 
and recommended specifications for 
the new Centrifugal Roof Ventilator 
manufactured by The Peerless Elec- 
tric Company, Warren, Ohio. Other 
important Peerless Fan and Blower 
products and a list of Peerless sales 
representatives are also included. 

Write in No. D117 on card, pg. 17 


ELECTRICAL FITTINGS—A 30- 
page illustrated catalog and price list 
of electrical fittings is now available 
from the Bridgeport Fittings, Inc., 
209 Center St., Bridgeport, Conn. The 
catalog is loose-leaf type and contains 
complete ordering data for the wide 
range of fittings and devices in this 
line. 

Write in No. D119 on card, pg. 17 


SPACE HEATING GUIDE—Cava- 
lier Corp., Chattanooga 2, Tenn., has 
prepared a Guide for Calculations on 
Electric Space Heating. It is based on 
a study of several thousand installa- 
tions of electric heat and is a handy 
reference for calculating electric 
heating requirements and estimating 
operating costs. The booklet contains 
discussion, charts and floor plan ex- 
amples. 

Write in No. D120 on card, pg. 17 


CONNECTOR BULLETINS — Six 
new bulletins have been released by 
Ilsco Corp., 4730 Madison Rd., Cin- 
cinnati, Ohio. They cover the Ilsco 
line of solderless connectors, special 
connectors, lugs, neutral bars, crimp 
lugs, and the Ilsco Lok-A-Blok. The 
bulletins include descriptive material, 
dimensions, and packaging data. 

Write in No. D123 on card, pg. 17 


TROFFER CATALOG—A 36-page 
catalog, with complete information 
on their newly re-designed architec- 
tural troffers has been released by 
Smithcraft Lighting Division, Chel- 
sea, Mass. Divided into sections for 
selection of lighting units, the cata- 
log gives complete illustrations and 
data for 1 and 2 foot troffers in all 
types of ceiling construction. Also 
included in the catalog is informa- 
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circuits 


ONLY IN BULLDOG’S 12-CIRCUIT ELECTRI-CENTER 


New Duplex Pushmatic puts two circuits 
in the space of one single breaker. Gives: 
identical, independent coil-magnetic pro- 
tection in each pole of all Duplex 
breakers; positive one-bolt connection; 
pushbutton convenience. 


Only BullDog Pushmatic 
circuit breakers give you 
both of the above combi- 
nations— plus many 
others—in a 12-circuit 
panel, Other breakers 
would need a 16-circuit / 


yy 
panel, 


The BullDog Pushmatic® 100-amp breaker 
takes only two spaces, compared to the 
four spaces needed for any competitive 
100-amp breaker. And new BullDog Du- 
plex Pushmatic puts two lighting circuits 
in a single space. Count ’em .. . all the 
circuits shown in only 12 spaces! 


You save space by using smaller panels. 
You provide the maximum in electrical 
circuit flexibility and protection. Push- 
matic protects two ways—coil short-circuit 
and thermal overload protection. To put 
more electrical services into less space, see 
your BullDog products representative. 


Pushmatic 100-amp breakers take only 
two spaces compared with four spaces 
required for all competitive 100-amp 
breakers. Pushmatic 100-amp breakers 
are now available for field installation. 





ullDog Electric Products Division, I-T-E Circuit Breaker 
ompany, Box 177, Detroit 32, Michigan. In Canada: 80 
layson Rd., Toronto, Ont. Export Division: 13 East 40th 
Bt., New York 16, N. Y. 

, 


BULLDOG ELECTRIC PRODUCTS DIVISION 
1-T-E CIRCUIT BREAKER COMPANY 


VS 


Consult the following Southern representatives: 


Wilson Electrical Equipment Co. 
3210 Garrow St., P.O. Box 1725 
Houston, Texas 


Wilson Electrical Equipment Co. 
101 E. Maple Street 
San Antonio, Texas 


Walker Electrical Co., Inc. 
125 Bennett St., N.W., P.O. Box 2308, Station D 
Atlanta, Georgia 


Standard Electric Mfg. Company 
2401 Federal St., P.O. Box 1138 
Dallas 1, Texas 





tion on ceiling lighting patterns, 
shielding designs, lighting techniques 
and applications. 

Write in No. D126 on card, pg. 17 


LIGHTING FIXTURES—Progress 
Manufacturing Co., Castor Avenue 
and Tulip Street, Philadelphia 34, 
Pa., announces the publication of two 
new lighting catalogs. “Lighting by 
Progress,” a 52-page booklet, de- 
scribes their line of residential fix- 
tures. “Home Lighting by Minute 
Mount” is a 12-page bulletin illus- 
trating new ideas in budget lighting. 

Write in No. D131 on card, pg. 17 


MOTOR CONTRACTORS — For 
control of large motors, primary 
switching of induction furnace trans- 
formers, and other high voltage ap- 
plications, Allis Chalmers Manufac- 
turing Co., Milwaukee 1, Wis., has 
developed the high voltage air-break 
contractors (type 256A) which are de- 
scribed in a bulletin issued by the 
company. 

Write in No. D132 on card, pg. 17 


ELECTRICAL DUCTS — A bro- 
chure is now available from Johns 
Manville, 22 East 40th St., New York 
16, N. Y., describing their line of 
Transite electrical ducts. The two- 
color, 11l-page, illustrated bulletin 
contains information on composition, 
methods of manufacture, applications, 
costs, and installation. Also included 
are shipping weights and dimensions 
of Transite conduit and Korduct. 

Write in No. D133 on card, pg. 17 


TRANSFORMERS—R T & E Corp., 
1900 E. North St., Waukesha, Wis., 
has available a bulletin describing 
Terra-Tran transformers for residen- 
tial underground distribution. The 
15-page booklet is illustrated and 
contains complete information on 
construction, application, and design 
features. 

Write in No. D135 on card, pg. 17 


RADIANT HEATING — Ceilheat, 
Inc., 5212 Homberg Dr., Knoxville, 
Tenn., has announced the availability 
of a bulletin describing their line of 
concealed radiant home heating sys- 
tems. The bulletin includes the prin- 
ciples of radiant heating, installation 
procedures, and advantages of this 
heating system. 

Write in No. D138 on card, pg. 17 


EXPLOSION-PROOF EQUIPMENT 


—“An Electrical Engineer Comes to 
Crouse-Hinds” is the title of a new 
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6-page folder by Crouse-Hinds Co., 
Syracuse 1, N. Y. The bulletin de- 
scribes design and construction prin- 
ciples involved in manufacturing 
Crouse-Hinds Condulet electrical 
equipment for hazardous locations. 
Write in No. D140 on card, pg. 17 


RESIDENTIAL LIGHTING — A 
new catalog featuring their line of 
residential lighting fixtures has re- 
cently been issued by John C. Virden 
Co., 6103 Longfellow Ave., Cleveland 
3, Ohio. The 48-page booklet is illus- 
trated and in color. It pictures and 
describes incandescent and fluores- 
cent fixtures for every room in the 
house and every design motif. 

Write in No. D141 on card, pg. 17 


HYDRAULIC EQUIPMENT—Truck 
Equipment Co., 3963 Walnut St., 
Denver 5, Colo., has made available 
a catalog containing information on 
their lines of hydraulic derricks, 
cable reel carriers, and diggers. It 
is illustrated and contains data on 
design features, specifications, and 
application. 

Write in No. D142 on card, pg. 17 


WATER HEATING BOILER — 
Precision Parts Corp., 400 N. First 
St., Nashville 7, Tenn., has available 
a bulletin containing catalog infor- 
mation on their electric hot water 
heating boiler, diagrams of the boiler, 
and data on the advantages of its use. 
The boiler comes complete with wa- 
ter circulator and safety valve on 
models A through K. 

Write in No, D143 on card, pg. 17 


FLOOD LIGHTING STANDARDS 
— An 1l-page booklet describing 
their line of flood lighting standards 
is available from Kerrigan Iron 
Works, Inc., P. O. Box 479, Nash- 
ville 2, Tenn. Contained in the book- 
let are catalog data, diagrams of the 
equipment, specifications, and sug- 
gested methods of wiring supply to 
floodlights, as well as other installa- 
tion procedures. 

Write in No, D144 on card, pg. 17 


CONNECTOR TOOLS—The Thom- 
as & Betts Co., Inc., 72 Butler Street, 
Elizabeth 1, N. J., makes available 


* catalog D59 including new compres- 


sion connectors and installing tools 
recently developed. The tools are 
for use at usual distribution voltages 
and for “hot line” applications. New 
heavy duty tap connectors, double 
taps, stirrups and single sleeve ACSR 


tension splicers have many exclusive 
features and are designed to give 
high performance and easy installa- 
tion. 

Write in No. D145 on card, pg, 17 


WIRING EQUIPMENT — An 
abridged catalog of industrial, com- 
mercial, and residential wiring items, 
gives all specifications for such wir- 
ing needs as switches, adapters, re- 
ceptacles, and cord sets made by the 
Leviton Manufacturing Co., Inc., 
Brooklyn 22, N. Y. Designed for dis- 
tributors and contractors, the catalog 
includes catalog numbers, prices, 
packing, weights, descriptions and 
indexes. 

Write in No. D146 on card, pg. 17 


ELECTRIC HEATERS—The new 
catalog of electric space heating 
equipment available from Meier 
Electric, 3525 E. Washington St., In- 
dianapolis 7, Ind., includes complete 
details on the Meier Tandem Plug-In 
baseboard heaters, wall insert heat- 
ers, radiant heat cable, and portable 
units. Included in the brochure is 
the Meier’s Heat Determinator, a 
simplified guide to electric space 
heating application. 

Write in No. D148 on card, pg. 17 


ELECTRICAL ENCLOSURES — 
Catalog Number 6061 currently being 
offered to the trade by B & C Metal 
Stamping Co., 590 Means St., N. W., 
Atlanta 18, Georgia, is a well orga- 
nized compact 132 page manual. The 
Catalog is divided into two distinct 
sections, one covering products for 
the Utilities, and the other section 
covering products for the Electrical 
Contractor. This Catalog offers com- 
plete descriptive information, prices, 
and specifications on all items in the 
B & C line of Electrical Products and 
Devices. Copies are available free of 
charge to Distributors, Contractors, 
Architects and Engineers, and Utili- 
ties. 

Write in No. D149 on card, pg. 17 


ELECTRIC HEATING—A 34-page 
descriptive packet containing color 
illustrations and complete specifica- 
tions of eight major types of electric 
heating units and controls is now 
available from Arvin Industries, Inc., 
Electric Heat Div., 13th and Big Four 
Road, Columbus, Inc. Both radiant 
and fan-forced heaters are included, 
in wall, baseboard, and ceiling mod- 
els. 

Write in No. D150 on card, pg. 17 
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COLOR EVOLUTION 


Triplex Secondaries by SOUTHERN ELECTRICAL Take on Lasting Color With HYPALON®* 


COLOR-CODED CABLES Insulated With HYPALON® Have 
These Major Advantages: 


Positive phase identification, permitting load 
balancing; 

Available in black, electrical red and electrical 
grey; 


Outstanding resistance to ozone; 
Excellent resistance to heat, chemicals, flame; | 


Improved resistance to compression cutting 
when used on COMPRESTO®; 


HYPALON® can be stripped freely at field 
temperatures; 


Electrical properties of HYPALON® permit its 
being rated as a 600-volt class multiplex cable. 


*Synthetic rubber covering with properties that exceed 
Two-Coat coverings for service drop cables. 


Hypalon® is a registered trademark of E. |. du Pont de Nemours & Co., Inc. 
Compresto® is a registered trademark of Southern Electrical Company. 


ie od 


Southoue ELoctrical Compara 


KA OLIN MATHIESON © METALS DIVISION © CHATTANOOGA, TENNESSEE LI N 
LUMINUM 
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W COMPACINESS 


NEW SAFETY 


NEW EASE OF AULESS 


NEW STORED ENERGY 


This is the all-new I-T-E 
type HK metal-clad switchgear 


Roomy interior for easy access. Only I-T-E gives 
you a separate 30-in.-high instrument compart- 
ment, completely isolated from the high-voltage 
compartment. And it’s closer to the floor, so 
you can reach into it easily. Put your elbows in 
and work in comfort. High visibility white inte- 
riors simplify installation and trouble shooting. 
Your control wiring can easily enter from the bot- 
tom or through the top sheet. 


Free detailed bulletin—new strip film. Get the whole story about al/ the new advances in this I-T-E metal-clad 
switchgear. Learn about its easier operation, greater safety, and superior protection. Send for Bulletin 
2801-2A. And ask also to see the new sound strip film. Can be shown to you singly or to your group. Contact 
your nearby I-T-E sales office or write I-T-E Circuit Breaker Company, Dept. SW, 1900 Hamilton St., 
Philadelphia 30, Pa. 
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Fits where others won’t. This is a 4160 
volt switchboard. See how low and 
shallow it is compared with old stand- 
ards. It’s only 80 in. high and 58 in. 
deep. So it saves both floor space and 
overhead space. Goes easily under low 
ceilings. Fits in narrower aisles. And 
its reduced height puts all instruments 
at easy-to-read eye level. Roomy cable 
compartments at the rear are accessible 
through hinged doors. All insulation in 
the switchboard and circuit breakers is 
flame-retardant and track-resistant. 


Closed-door drawout. The door stays 
closed while the breaker is moved from 
connected . . . through test position... 
to disconnected and back. There’s al- 
ways solid steel at ground potential 
between the operator and the live parts 
of the gear. Even an inexperienced man 
is completely safe. Since doors stay 
closed, aisles need never be cluttered. 
And foreign matter can’t get into 
breaker compartments. 


Stored energy closing. This is not simply a 
new feature added to an old design. It is in- 
tegrated into a completely new circuit breaker 
design. Gives you fast, uniform closing every 
time. Prolongs contact life. And you can 
close the circuit breakers even without con- 
trol power. For greater economy, the spring 
charging motor draws only one-tenth the 
current of previous methods. 


Easy-to-change current transformers. They’re 


accessible from the front. You don’t need to 
disturb your cable connections at all. Just 
remove the shutter barrier assembly over the 
primary studs, and there they are. As this 
view shows, you can locate current trans- 
formers on both load and line sides of the 
circuit breaker, providing more flexibility 
in relaying. 





Compact 4160 volt circuit breaker. Low center 
of gravity permits easy, safe, one-man main- 
tenance. High-strength, flame-retardant track- 
resistant moldings eliminate need for structural 
metal above the base frame. Provides insulation 
strength where needed most. Arc chutes tilt for 
easy inspection. Lift off without tools. Modern 
materials and new design result in substantial 
reduction in circuit breaker size. 


I-T-E CIRCUIT BREAKER COMPANY 
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MAKES SUPER 


cat. No. 3323 


BODY 
20 AMPERES, 250 VOLTS, AC OR 


Super Twist-Lock devices 
are smaller, more compact 
and lighter in weight than 
regular Twist-Lock units. 
On the surface they look 
very much like their con- 
ventional brothers but ac- 
tually they incorporate 
important construction fea- 
tures that place them in a 
class by themselves. Both 
the cap and connector body 
feature screwless pressure 
grip terminals which sim- 
plify and speed wiring and 
a revolutionary 2-piece 
dead front construction 
that seals out dust, dirt, 
lint, metal chips, etc. Ter- 
minals are pressure locked 
between the two independ- 


HUBBELL 


cat. No. 3321 
SUPER TWIST-LOCK 
ARMORED CAP 


oc 20 AMPERES, 250 VOLTS, AC OR DC 
10 AMPERES, 600 VOLTS, AC ONLY 


10 AMPERES, 600 VOLTS, AC ONLY 


ent sections so that all wir- 
ing is completely enclosed 
... the ultimate in wiring 
safety and security. 


All units in the Super 
Twist-Lock line can be 
interchanged with regular 
Twist-Lock connectors of 
equal rating. This is most 
advantageous in industrial 
plants where regular Twist- 
Lock devices are now in- 
stalled on machine tools or 
other equipment. 


For complete informa- 
tion on Hubbell Twist-Lock 
devices, see Hubbell Cata- 
log #29 or check Sweet’s 
File 3lb/Hu. 


HARVEY 


INCORPORATED 


IDGEPORT 2, CONNECTICUT 
In Canada: Scarborough, Ontario 








YEs SUy! 


JUST LIKE... 


catiish and hushpuppies, fried chick- 
en, cornbread, and turnip greens, 
ELECTRICAL SOUTH is truly South- 


ern. 


It is the only magazine of its kind 
that is published just for you and 
thousands more men like you in the 
electrical industry all over the South- 
ern and Southwestern states. 


No matter what nationally’ known 
trade magazine you read, there is 
not one that can take the place of 
ELECTRICAL SOUTH. Our publica- 
tion is written for Southerners by 
Southerners. It tells about the things 
you want to know, slanted to the way 
of thinking you understand best. 


Now is the time to renew, enter or 
extend your subscription to ELECTRI- 
CAL SOUTH. Take advantage of our 
special 3 year offer and get the ex- 
cellent ‘Residential Wiring Hand- 
book" free. 


NO ADDITIONAL COST 


lf you will act now, you can get 
three full years of ELECTRICAL 
SOUTH plus the 30 page Handbook 
for only $3.00. This is at a 50% 
discount from the regular annual sub- 
scription rate (1 year $1.50). Write 
to: Subscription Manager, ELECTRI- 
CAL SOUTH, 806 Peachtree Street, 
N. E., Atlanta 8, Georgia. 
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INFORMATION CENTER 


BOOKLETS @ NEW PRODUCTS © ADVERTISEMENTS 


Help yourself to free literature 
and more details on any prod- 
uct mentioned in this issue. 


Instead ef writing a dozen different manufacturers for free 
literature and more information on preducts, tools, or services, 
just insert on the cards below the appropriate key numbers 
of the items in which you are interested. These cards may be 
used to get information on products mentioned in the following 
departments (see Contents Page for page number): 

Ca and Bulletins New Electrical Products 

New Utility Equipment Manufacturers’ Literature 
Be sure to print or write legibly your name and eddress— 
drop It in the nearest mail bex and 


ES pays the postage! 


SEPTEMBER, 1960 
Send free information on these NEW PRODUCTS and/or services (fill in key numbers): 





SEPTEMBER, 1960 


, Send free information on these NEW PRODUCTS and/or services (fill in key sumbers): 





These cards 


you get 
valuable 
information 


Postage 
Will be Paid 
by 
Addressee 


Postage 
Will be Paid 
by 
Addressee 


go 


Electrical South 
006 PEACHTREE ST, N. E. 
ATLANTA 8, GEORGIA 
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FITTINGS 


Here is the combination that is unbeatable when it 

comes to easier E.M.T. installation at less cost. New 

lightweight plier size indenters make setting up 

thin wall conduit a breeze. B-M fittings are neater 
too! No unsightly nuts or projecting set screws. 


A few more of the plus features of B-M fittings are 
Concrete tight—Vibration resistant—Extra heavy 
bright zinc plate, salt spray and acid drip tested 
for corrosion resistance—Extra heavy 
positive bonding locknuts—smooth 
rounded edges or bushed throat type 
connectors that prevent insulation 

damage— All steel construction with 
extra heavy gauge wall thickness. 





ALL BRIEGEL FITTINGS ARE U.L. All BM i 
-M indenter type 
APPROVED AS CONCRETE-TIGHT fittings far exceed the 


: : \\ . requirements of U. L. 
When setting E.M.T. in concrete you can \ \ file card € 10863 ond 
make each job easier and more profit- 
able by using Briegel All Steel indenter 
Fittings that have UL approval as 


Concrete-Tight. Contractors everywhere : SX \ ANY METHOD 
recognize their cost cutting qualities NON 

and the fact that they make each wiring BM PLIER SIZE VQ ; ! | T00L 
job a better job. It is only natural that INDENTERS \. 


Briegel Fittings are the most widely BM—No. 607 1" C0 
used E.M.T. connectors and couplings. BM—No. 608 %” . 
BM—No. 609 1” GALVA * ILLINOIS 


Federal Specifications 
W-F-406. 


USED THE MOST FROM COAST TO COAST 
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ony pury,) VARIASLE LUG 
% i (Type G) 
For economical, all-piizpose cable connections. 


TWO BOLT SERVICE “CONNECTOR 
(Type‘DSvy * 
For aff service | cable connections, ah 
oS Best for larger sies. |7 |< 


cis} 


HEAVY DUTY VARIABLE LUG 
(Type HL) ~~ 
, Takes’ #atious conductor sizes! 


P 7Quickly” insjallet.)~ Fa" | \G 


» ao 


fle™ .G, 
aa 
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s 
= Two POSITION: VARIABLE TAP 
i \ (Type GTX) 
~ For cross, parallel and tee tap connections. 


he 


| 
SPLIT BOLT _CONNECTOR 
i (Type-DS) : 
Fp taps, dead-ends, entrarices,! 





VARIABLE TERMINAL 
ATYype D) 


conductors to flat bar. 


or, leads, junction boxes, etc; [ 
*-! ey a ' } / 
nl a ~~ ee a “IQ r 
1 f Mg \ nT C ts a wide of 
—j--- _f _AaN A 4 Ts onnects a range coppés 


oN 


T he Sone a 
ate: For YOU" the wholesaler... 


4 The products shown here are in constant démand 
@ehtractors and are fast moving stock items. 
All items accept a wide range of cables, 
ereby, minimizing the number of stock sizes. 
They are packaged in convenient quantities 





for ease of handling and are attractively 


th 
Vj 
. labeled for quick identification. 


Ask for pocket catalog, 
giving name of your distributor. 
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ANOTHER 
CAROL al 


a ‘ “Flush-Fit” 


gg tt OE Oe, ‘ 


RANGE 
DRYER CORDS 


Featuring ‘‘Flush-Fit'’ Molded-on Plug 


NEW COMPACT DESIGN! Special Carol molded-on plug 
only one-half the size and weight of ordinary types... 
fits flush against receptacle. 


NEW FLAT CORD! Parallel conductors . . . more flex- 
ible, easier to install than ordinary cords. Attractive, 
modern gray color. 


NEW ADJUSTABLE STRAIN RELIEF! Fastens cable securely 
to outlet box. 2-way locking design. 


NEW EXCLUSIVE PACKAGING! “See-Thru”’ vinyl bags re- 
place ordinary sleeve-packaging ... cleaner, easier to 
stock .. . make eye-catching merchandising display. 


Cords also available in sturdy, reshipper cartons. All 
specifications—part number, gauges, ratings, length—on 
both types of package. Gauges also stamped on termi- 
nals for clear identification after unpacking. 














Available in full range of sizes and ratings. 
Order now...and SEE the difference in sales! 





When you call 
for cable, 
call for.....- 








nt Company, Inc., Pawtucket, Rhode Island 
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Longer Life! Superior Dependability! 


THE ALLEN-BRADLEY 
LINE of BULLETIN 700 
RELAYS 1S COMPLETE! 


a = 


THESE IMPROVEMENTS ARE IMPORTANT! 


These improved Bulletin 700 Type B and Type BX 
relays are establishing new standards for relay life 
and reliability. New design increases mechanical life 
by at least 5 times...a new contact motion insures 
S at least 10 times greater electrical reliability. Double 
TYPE B general purpose | “= ay break, silver contacts never need maintenance, and 
relay shown with 2.N.O. and | the new molded coil is impervious to the most severe 


2 N.C. contacts. Made with ~~ atmospheric conditions. 
up to 8 poles in various i 


contact arrangements. or, an These new A-B relays—with their extra millions 
7 of trouble free operations at no in- 
TYPE BX universal relay é, crease in price—are a bargain in 
— = OF ow — « the relay field. Write for com- 
.U. an .&,. contacts. ty / 4 ° 
Additional contacts on the 6 ; plete details, today . 
and 8 pole relays are N.O. only. / 





TYPE BR Bulletin 700 convertible contact relay 
shown with four poles. Made with up to six poles in line 


No other relay offers such simplicity in 
changing contacts from .N.O. to N.C. 
or vice versa) —it takes only 60 seconds! 
A four pole unit provides any of the 
contact combinations otherwise avail- 
able only with five relays of the fixed 
: y acc contact type. You can reduce your relay 
_ “quality” appearance. inventories. In tests, this relay has 
NEMA Type 4 enclosure proved it will provide many millions of 
~ for applications that require trouble free operations. Double break, - 
a watertight and weather- | silver contacts never need servicing. 
proofseal BS Also, each relay can have one or two 
' complete and full rated contacts added 
to its base—in the field—without in- 
creasing space requirements. If you 
don’t know about the Type BR relay, 
let’s. get acquainted. 


- BRADLEY 


ala 








Allen-Bradley Cc., 1305 S. First St., Milwaukee 4, Wis. @ In Canada—Allen-Bradley Canada Ltd., Galt, Ont. 
CONSULT YOUR LOCAL ALLEN-BRADLEY REPRESENTATIVE 


ATLANTA—Roy E. Wilson Co., 1062 Northside Drive, N. W., Tel: TRinity 6-8833 KNOXVILLE—Bowditch & Co., 1311-C N. Broadway, P. O. Box 3145, Tel: 4-2513 
BALTIMORE—H. M. Wood & Co., Inc., 124 ‘ight St., Tel: MUlberry 5-4643 LITTLE ROCK—Curtis H. Stout, Inc., 400 Shall St., P. O. Box 107, Tel: FRanklin 4-8201 
BIRMINGHAM—4J. L. Howarth Co., Inc., 825 S. 22nd St., Tel: FAirfax 3-1171 LOUISVILLE—The Rietze Company, 2209 S. Floyd St., Tel: MElrose 7-3603 
CHARLESTON—Henry E. Payne, 918 Kanawha Bivd., E., Tel: Dickens 3-1393 MEMPHIS—Curtis H. Stout of Tennessee, Inc., 718 M & M Bidg., Tel: JAckson 6-7601 
CHARLOTTE—LeRoy P. Spoon, 307 Lincoln St., Tel: EDison 4-6334 MIAMI—Charles R. Lee & Assoc., Inc., 3524 W. Flagler St., Tel: Highland 4-7414 
DALLAS—J. K. Webb, 2810 McKinney Ave., Tel: TAylor 3-6179 NEW ORLEANS—Robbins & Robbins, 1037 Magazine St., Tel: JAckson 2-5805 
HOUSTON—Allen-Bradley Co., 2105 McKinney Ave., Tel: CApitol 5-0747 ST. LOUIS—Allen-Bradley Co., 904 N. Grand Bivd., Tel: JEfferson 5-190) 
JACKSONVILLE—Robert P. Smith & Co., 1446 June St., Tel: EXbrook 8-0531 TAMPA—Robert P. Smith & Co., 4025 Henderson Bivd., Tel: 8-3632 

KANSAS CITY—B. L. McCreary & Son, 1819 Central St., Tel: HArrison 1-1668 TULSA—John W. Elder Co., 1526 East Fourth St., Tel: Dlamond 3-9149 
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... Easy to Install, 
Last Longer 


qaneeenegeneeeenen 


Mi 
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Compare WEAVER Bronze Ground Clamps with any 
others. WEAVER Clamps are bigger, heavier and more 
rugged. Extra metal at pressure points gives maximum 
strength... increases conductivity. The all-bronze 
construction with heavily cadmium-plated screws pre- 
vents rust and corrosion .. . assures safe, permanent 
grounding. Swinging top eliminates loose parts to 
assemble and cuts down installation time. Only 3 types 
cover every grounding job. Sizes for 4” through 4” 


copper or galvanized pipe. 


Ask Your Electrical Wholesaler For 
Weaver Bronze Ground Clamps 





For Immediate Delivery on... 


OVE! e r ELECTRIC HEAT PRODUCTS coe 





——, 


TAVtereeenennaetit) 


HEATING CABLE 


5 CEE EE RR Bs 
it 


WALL 
INSERT 
HEATERS 





AUTOMATIC ELECTRIC HEATERS 


a 


HEAVY DUTY 


PORTABLE HEATERS 
7 Wiel ele]! 


HEATERS 


BASEBOARD HEAT 


HEAT BETTER 
sae ELECTRICALLY 


Re Aan 


Call your nearest Noland Branch 


Now . .. more Fall heating profits are available to 
you for NOLAND Company distributes CAVALIER 
electric heat products in your area. Capture new 
sales . . . customers . . . profits with CAVALIER 
through NOLAND. Easy financing through NOLAND 
Credit Company. 


37 BRANCHES SERVING THE SOUTH 


NOLAND 


NOLAND COMPANY INC WHOLESALE DISTRIBUTORS: PLUMBING HEATING 
INDUSTRIAL ELECTRICAL REFRIGERATION AIR CONDITIONING MACHINE TOOLS 
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NEW! DIFFERENT! 
The ONLY SWITCH of Its Kind 


SWITCH 


15 and 20 AMPS, 120-277 VOLTS AC ONLY 


AUTOMATIC POSITIVE ACTION 


Patent No. 2,743,330 


























IN 
SINGLE POLE 


nso MLE 
THE SWITCH WITH ALL THE ADVANTAGES 
AT NO EXTRA COST 
STOCK AND SPECIFY EAGLE, 
TOUCH-A:MATIC 


CASH IN ON THE DEMAND 
For FREE SAMPLE writé us ON YOUR LETTERHEAD 


See the TOUCH-A-MATIC at EAGLE booth No. 196 * Oct. 24-26 NECA Exposition — Las Vegas, Nevada 


EAGLE ELECTRIC MFG. CO.., INC. \paece 
LONG ISLAND CITY 1, NEW YORK (EAGLE 
"PERFECTION IS NOT AN ACCIDENT' 
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Flexibility 
that works || Wasted 
for you... || “mc 


for 


publication 


The editors of Electrical 
South will welcome contribu- 
tions from the field for pub- 
lication. Electrical contrac- 
tors, consulting electrical en- 
gineers, light and power com- 
pany engineers, and others 
closely associated with the 
electrical industry are in- 
vited to submit articles, 
photographs, and drawings 
relating to important and in- 
teresting electrical projects 
in the South and Southwest. 

Articles are wanted in two 
princi classifications: 

Wiring and = aya Arti. 
cles on interesting and un- 
usual electrical installations; 
any phase of electrical con- 
tracting such as business pro- 
motion, estimating, ieniline 
men and materials, etc. 

Util Engineering: Arti- 
cles relating to any phase 
of transmission, distribution, 
tte a and metering, including de- 
sign, installation, testing, and 
eee WORKS FASTER AND EASIER ON THE JOB! maintenance. These articles 

Foot-by-foot flexibility of Royal portable cord makes should be “by-line" articles 

it the easiest handling, fastest working cord Pn ing the name of a 

you can use on any job. Royal rates first among outhern er Southwestern 


electrical men everywhere because it is quality- aa “artilies win be aly on 
controlled to meet all the high performance standards coreful consideration and 
you look for in portable cord — safety, flexibility, payment will be made 
durability, dependability. promptly for all material 
Next time you order flexible cord, specify Royal. accepted for publication. 
Your wholesaler has a complete range of Royal types Address all communica- 
; ‘ tions to the editor: 

and sizes — rubber, neoprene, and plastic 

jacketed cords, power cables, thermostat cable, lamp 
and fixture wires, machine tool wires, and heavy- 


duty “POWR-KORD” extensions. Priced right, too! Electrical South 


ROVAL 2 ree 


ELECTRIC 


nivaestirrarives: Atlanta 8, Ga. 
Cary C & Co., Atianta—New Orleans—G boro—Birmingham 


Suchman lates, Inc., Miami 
NuRo Compary, Houston—Dallas—San Antonio 
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Type CC2 


Type CR] 
on your ryes 6 
next bill — 
of materials— 
see your oo ss 


BURNDY Rae i 
DISTRIBUTOR 
for all . rype C81 ities 
of these 
connections 
made — 
with 


therm 


| 
i 



































NOW 12% higher 











#OmE GEORGIA MmaADE IM U.S.A 








SYMBOL OF FULL VALUE 
With this seal, General Electric certifies full value for your transformer 
dollar; full value in terms of superior basic design, features, and 
performance... plus faster order handling and shipment... plus com- 
plete service before, during, and after installation. No other transformer 


manufacturer can match this complete General Electric package. 





NORWALK, CONNECT. @ BICC—BURNDY Ltd., Prescot, Lancs., England @ In Continental Europe: Antwerp, Belgium @ TORONTO, CANADA 


continuous loadability 


General Electric’s new Permalex* insulation 
system increases medium transformer 
continuous kva capability, or gives 


five times longer transformer life 


Now, as standard on all medium transformers**, 
and at no extra price, General Electric uses 
Permalex insulation . . . a system permitting 
transformers designed for 55 C rise to operate 
at 65 C rise with 12% more continuous capacity! 


For example, a 3750-kva, 55 C transformer 
with Permalex will operate at 4200 kva, 65 C 
rise with normal life expectancy. Or, if you 
prefer to operate the unit at 55 C, you can expect 
five times the life of present insulating systems! 
Fan-cooled rating increments remain the same 
and can be applied at the 65 C operating condi- 
tion. Also, Permalex is completely compatible 
with everything in the transformer. 


The Permalex system used in General Elec- 
tric medium transformers features Formex‘ wire 
and cyanoethylated paper insulation. Formex 
insulated wire offers exceptional dielectric 
strength, outstanding thermal stability and high 
resistance to moisture effects. Cyanoethylation, 
which replaces many moisture producing mole- 
cules with non-moisture producing molecules, 
raises the thermal endurance of paper and re- 
tards the formation of water. 


Ask your G-E Apparatus Sales Engineer to 
point out the many ways you save with Permalex 
insulated transformers ... another result of 
General Electric’s continuing Certified Full- 
value Transformer Program. General Electric 
Company, Schenectady 5, New York. "416-29 


* Trade-mark of General Electric Company. 
** 501 to 7500 kva, 69 kv and below. 
T Reg. Trade-mark of General Electric Company. 


OLD-TYPE INSULATION —55 C 


$4.68/KVA 


PERMALEX INSULATION 
gives you extra kva at no addi- 
tional transformer cost. The 
result is more economically 
uprated substations because of 
the lower cost per kva with no 
increase in transformer size. 


“ead 2 a 
a TS 
% ean 


hia 


DEFERRED CHANGEOUT 
of added kva gives more years 
of operation without extra in- 
vestment. Real evaluation of 
Permalex is measured by pres- 
ent worth of capitalized value 
of deferred investment. 


AR MANS ‘% SSSR 
eee . . 


. 
AVS REN 


SAAN 


ge eee 


FORMEX TURN INSULATION with cyanoethylated paper 
insulation provides high dielectric strength, outstanding resistance 
to moisture and much longer life for medium transformers. 
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Are You 
Making 
Use of Our 
Reader 


Service? 


POWER CIRCUIT The editorial and business 


staff of ELECTRICAL 
CURRENT SOUTH is eager to serve 


LIMITER | you. One way in which we 


can help you is to make it 
easy for you to draw upon 
the wealth of technical and 
promotional material avail- 


able from manufacturers. 


In the accompanying pages 
are the descriptions of scores 
of useful catalogs, applica- 
tion information booklets, and 
technical publications. These 


The higher the short-circuit, the quicker are available without charge. 
Amp-trap clears the fault and limits the 
current to safe levels, Remember . . . interrupting 
capacity is not protection without Check over the list of pub- 
current limitation. Interrupts up to oe F Aa 
200,000 Amps. symmetrical over the entire lications available, indicate 
Ampere range. Stops short circuits short. 
gy em aa prevents destruction the numbers of the ones you 
before it can occur. Faster than any ordinary fuse. 


Use Amp-trap on all general power circuits, DC circuits, Networks, 


Entrance Switches, Busways, etc. Be safe, not sorry card to be found on page 
— ask for, get and install Amp-trap. 


There is one for every purpose. Write today. 17, and mail it to us with 
] Awipirip® - fyabe A The Surileh” your name, title, company 
> THE CHASE-SHAWMUT co. and address plainly written. 


374 MERRIMAC STREET + NEWBURYPORT, MASSACHUSETTS Ww ‘I i h f 
ey Sere e will tell each manutac- 


8 ee 


a atiita Ghindnin @x.0000 turer to send directly to you 


Hp “Cay, Cem my, @ Fy: the information you want. 


Tri-onic) ~td ~ cer 


want on the postage - paid 
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LOW COST 
LABOR-SAVER 
feo} am —e' sa oe 
ote) Ba 7 Vou ge}: 2 


ompletet 





Approximately 


‘il 
ACTUAL /j 


fa 


SIZE~__ Aj 


Small enough 
to carry in 


<"" 9 ay JET LINE GUN! 
pocket! 7 : e 


: Fast, safe, easy to use...for all 
DETAIL DRAWING SHOWING ; ° ” ay 
CONSTRUCTION OF GUN Cortridge large conduit from 14” thru 6 


in place for 
launching 


NOW ONLY RUGGED © POSITIVE ACTION 


TROUBLE-FREE © COMPACT 
O This entirely new, improved Jet Line Gun costs only 
one third as much as the former model! No contractor 
eS can afford to be without it! 


The new Jet Line Gun launches a self-propelled car- 

COMPLETE NO. 1110 KIT tridge that lays a strong nylon line through large size pipe 

(Jet Line Gun Only, $19.50) in seconds. Save hours on conduit wiring jobs. Distances 

up to 600 ft. Your Jet Line Gun pays for itself over and 

over again! The new Jet Line Gun . . . and the Jet Line 

Cylinder system for small conduit, gives you a new 

method that can save you up to 70% of your wire 
pulling costs. 


Kit contains: New Jet Line Gun ® Line Can, Nylon Line ® Jet 
Line Cartridges ®* Nylon Line Packages ® Line Can and Package 
Holder * Cartridge Nose Cone Extensions ® Extra Needles 


* Pat. $2,930,584 


Use the Jet Line Cylinder System 
Ts for small conduit—e”- %4” - 1” 
Eid 


M rae —_ Fg > a ¢ Be 2 va Ring £9 a. Ask your distributor or write 
1. Tie nylon line t 2. Push cartridge all 3. Set cartridge into 4, Over 125 ft., use 
cartridge and in way back— conduit and line package 
insert in Gun, ard—to puncture release by pushing which reduces 
ond lock in place, large barrel pull and lays a JET LINE PRODUCTS, INC. 

forward with line as it goes, ~ 
thumb. One click , 
does the trick! 615 FUGATE AVE., CHARLOTTE 5, NORTH CAROLINA 





New G-E "Bonus Line” Mercury Lamps. 6000 extra hours! That’s the 
bonus your customers get in every 400-watt G-E “Bonus Line’ Mercury Lamp... 
and a minimum of 3,000 hours extra in the other wattages. One look at these two 
light-producing arc tubes and you can see why General Electric “Bonus Line” 
Mercury Lamps are their best bargain. See how the one from a G-E Lamp stays 
white? That’s because its special electrode doesn’t deposit a black coating, but a 
translucent white coating that lets the light come through. The result: your cus- 
tomers get as much light at 9,000 hours as ordinary mercury lamps give at 3,000 
hours. General Electric “Bonus Line’’ lamps now available in a// sizes from’ 100 to 
1,000-watts . . . in all popular shapes and “‘colors”’. . . at new low prices. 

Men in the know . . . know they get important differences when they specify 
General Electric Lamps—whether they’re mercury, filament or fluorescent. So let 
your General Electric Lamp distributor explain the important plus you can get in 
the lamp types you use. General Electric Company, Large Lamp Department, 
C-033, Nela Park, Cleveland 12, Ohio. 


BONUS ORDINARY 


Progress ls Ovr Most /mportant Product ARC TUBE ARC TUBE 


GENERAL@@ ELECTRIC 


8000 HRS. 8000 HRS. 
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Model 650-A 
Bathroom Ventilator 


Model 1020-A 
Ceil-N-Wall Ventilator 


Model 657-C 
Ventilator-Light-Heater 


Model 95 Series 
Power Range Hood 


Air Movement is “Comfort-Right” with ; 
Balanced Heating and Ventilation scos 


Pre-determined “‘balance”’ between Fasco’s electric heating and 
ventilation units bring uniform comfort and highly efficient 
control of both air freshness and warmth. Although units are 
self-sufficient and independent in their operation, they are also 
designed to work efficiently as a balanced combination in home 
heating and ventilation. 

In complementing each other in performance and progressive 
“Slim-Trim” styling, these units offer highly-saleable features 
to builders and contractors. In addition, Fasco’s researched 


ventilation and heating lines are remarkably trouble-free and 
easy to install. 

It just makes sense to consider this proven “‘one-source” 
combination for progressive, balanced heating and ventilation. 
See your distributor today. 


Dasoo. fist with the fines; Clarayt! 


bc 


ELECTRIC 
HEAT 











Fasco Industries, Inc. 
North Union at Augusta, Rochester 2, New York 


Please send me additional information on Fasco ventilating 
and electric heat products. 


ES-9-60 


Address. 


SS F Zone___State__ 
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= Time-savers 


* 


By B. S. Miller 


This article should be especially 
helpful to the following readers: 


Electrical Contractors 
Electric Utilities 
Electrical Wholesalers 
Electrical Inspectors 
Industrial Engineers 
Consulting Engineers 


@ MANY TIME-SAVING procedures 
were used in the enormous light 
and power installation (transform- 
er capacity totals 32,000 kva) 
of the new 8-story State Depart- 
ment Building extension and re- 
modeling, according to Francis 
McMahon, field superintendent for 
the project handled jointly by 
Harry Alexander, Inc., and E, C. 
This wirestripper and cutter is an example of the time saving devices Ernst, Inc., of Washington, D. C. 
used in the recent light and power installation of a State Department Substantial man-hour savings 
building in Washington, D. C. This machine, which is fully automatic, resulted from the use of power 
operates unattended after the gages are set for certain lengths. 


A bandsaw is used to cut greenfield in the shop to This electric hoist was used to lift and relocate 
proper lengths. All possible work of this type was switchgear. All materials were distributed as re- 
performed before delivery to the area needed. ceived to eliminate more than one handling. 
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speed work on mammoth building 


tools and equipment in this four 
city-block building, with usable 
floor space in excess of 1,500,000 
square feet. 

Having one of the largest under- 
floor duct installations of any 
building of comparable size, this 
project scheduled materials flow 
with a 24-hour notification of 
shipment from the manufacturer. 
Subsequent notices en route kept 
the electric companies posted to 
within two hours of arrival in 
order to prepare for its reception 
at the site, according to Mr. Mc- 
Mahon. 


Notified 24 hours ahead 


“We were not only notified 24 
hours in advance of shipment of 
all equipment, but knew at what 
time the materials were actually 
leaving the factory and when they 
arrived two hours out of town, so 
that we had two hours of prepara- 
tion to assign men at a given point 


By its nature, the International 
Conference Room’s luminous ceil- 
ing defied time-saving devices. 


ELECTRICAL SOUTH for SEPTEMBER, 


at a given time and to have the 
crane in readiness. 

“Conduit and underfloor duct 
were baled in a manner so that 
chokes could be slipped around 
materials without having to move 
or lift anything. All materials 
were immediately placed on the 
various floors on which they were 
to be used to eliminate more than 
one handling,” stated Mr. McMa- 
hon. 

In a shop set up on the location, 
time saving machines were em- 
ployed and all materials prefabri- 
cated before being sent to their 
exact place. A bandsaw cut 70 
pieces of conduit simultaneously 
instead of single lengths. All cut- 
ting on an individual job was 
avoided. All bolts and hangers 
were computed to proper length 
from the drawings instead of cut- 
ting on the site. Leveling was done 
with a transit instead of hand 
levels. 


A wire stripping and skinning 
machine saved incalculable man- 
hours by permitting the setting of 
lengths on gages and the prepara- 
tion of 5000 feet of reel wire. Set- 
ting %-inch wire at one end and 
14-inch on the other, the machine 
handled the entire stripping and 
cutting operation without attend- 
ance. 

A Jetline gun proved a great 
time-saving device for “shooting 
a line through conduit in lieu of 
fishtapes,” Mr. McMahon pointed 
out. 

A motorized chain hoist was an- 
other invaluable time-saver used 
in lifting equipment weighing over 
1%4-ton. Switchboards, for exam- 
ple, were raised into position by 
the electric chain hoist. 

Cable was reeled by the factory 
in parallel lengths of four so that 
handling time was greatly re- 
duced. Four-wire circuits could be 

(Continued on page 138) 


The bandsaw above was used for cutting 70 pieces of EMT at one time 
in the shop set up for Harry Alexander, Inc., and E. C. Ernst, Inc., 
jointly employed for the electrical construction job. 


1960 


35 





blems in wiring an all-concrete 


By W. U. McCoy 


This article should be especially 
helpful to the following readers: 


Electrical Contractors 
Electrical Utilities p" 
Electrical Wholesalers 
Electrical Inspectors 
Industrial Engineers 
Consulting Engineers 


@ AN ENTIRELY NEW approach to 
the all-concrete home is finding 
strong acceptance among home 
buyers in Cklahoma City, and is 
challenging electrical engineers 
with some new problems. The first 
six built during the fall sold much 
more readily than builder Harold 
Hessel’s conventional houses, and 
plans for a development of 50 are 
on the drawing boards. 
Initial cost compares favorably 
with conventional construction. 
Insurance is the minimum—quoted 
Two kinds of roofs were used in this project—the hyperbolic parabo- at 85 cents a month. FHA has giv- 
loid with support at four corners and the umbrella type with a single en its maximum permanent dwell- 
center support as shown in the interior view below. ing life-rating. Heating and cool- 
; ing promises to be low, and main- 
tenance is negligible since there is 
nothing in the basic structure to 
rack, warp, rot, or deteriorate. 
Architect R. Duane Conner’s 
fresh thinking promises to have an 
impact on the home building in- 
dustry. At the same time, the 
electrical contractor, N. J. Ather- 
ton, points out that the homes re- 
quire just as different an approach 
to estimating and to wiring and 
fixture installation. 


Roof is key 


The hyperbolic paraboloid con- 
crete shell roof is the focal point 
of the structure. The architect 
suggests visualizing the shape as 
a warped quadrangle. If one cor- 
ner of the flat quadrangle is 
raised, the structure is then 
curved, with parabolic arches go- 
ing in one direction, hyperbolic 
curves in the other. Forces in each 
direction are balanced so the roof 
cannot bend. Only a minimum of 
concrete and steel are necessary; 
masses of materials are not needed 
for strength. 

sat The roof is the key to the ad- 
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house 


vantages of such a home, and it 
also forces special wiring consid- 
erations. Since the 3-inch steel re- 
inforced concrete shell is both roof 
(with the application of either 
built-up roofing or plastic resin 
coating) and ceiling (with use of 
either permanent formboard or 
sprayed asbestos) no conventional 
overhead wiring is possible. 

Since no supporting walls are 
used, either exterior or interior, 
there is no conventional rough-in. 
Contractor Atherton says this 
makes wiring harder to visualize. 

Nationally-known architect Con- 
ner had already used this type of 
roof in large buildings such as 
churches and university field- 
houses, and he is believed to be 
the first to adapt this idea to home 
building. 

Two general types of the houses 
have been built: One in which the 
72,000 pound shell rests on center 
support only; the other in which 
the shell rests on four corner piers. 
Either type permits wide freedom 
of interior arrangement and use of 
glass from top of walls to roof. 


Roughing-in schedule 


It is necessary for the electrical 
contractor to tailor his schedule 
to that of the building crew and 
work with them as the job shapes 
up. 

After foundations are dug and 
steel reinforced concrete support- 
ing piers are formed, light wall 
piers are formed, then double con- 
crete walls are poured in place. 
Walls are 7%-inch, with forms 
holding reinforcing rods and insu- 
lating board in center; the rigid 
conduit is fitted in, with wire 
pulled in after concrete pouring. 

A 90-degree ell is used to hook 
back under the slab floor, with 
threadless rigid connection to 
couple in feeder under the slab. 
Mr. Atherton first used a shorter 
ell, then went to next size to make 
it easier to pull wire. And al- 
though the 2%-inch box is code 
standard for concrete work, it was 
necessary to use boxes of 2%- 
inches for this installation to give 
adequate room. 

Under-floor conduit is then run 
and wired in and slab is poured. 


Service masthead goes through 
concrete roof where 4-foot over- 
hang is used. Note the all-glass 
area between walls and roof. This 
glass extends all around the house, 
with no supporting walls used. 


Some of the interior partition 
walls are of standard studding and 
sheetrock construction, and it was 
not necessary to use rigid conduit 
here. Since some of these walls 
are only 4 inches thick, however, 
back to back boxes had to be only 
1%4-inches deep instead of the 
standard 2%-inch. Architect Con- 
ner and builder Hessel are going 
to use foam concrete for all walls 
in future construction, requiring 
more use of cast-in rigid conduit. 


Special fixtures 


Mr. Atherton used bracket-type 
bullet lamps in kitchen and bed- 
room areas. The lamp in the kitch- 
en carries a flood that illuminates 
the kitchen, dining room and part 
of the living room. Lamps in bed- 
rooms may be used as floodlights, 
or turned up for use as indirect 
lighting. Seven outlets are pro- 
vided in the living room. Doorbell 
wire is fed across the top of the 
inside wall. 

By utilizing space at top of 
closets, concealed fluorescent light- 
ing has been used in some of the 
houses. One eight-foot fixture 
with two 40-watt lamps and one 
four-foot fixture with two 40-watt 
lamps illuminate three bedrooms 
and a hallway. 

Another variation is a false 
beam in the kitchen that has been 
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Electrical contractor, N. J. Ather- 
ton shows panel in utility closet 
just off kitchen in the house. Feed- 
ers from bottom go under slab and 
into concrete walls: feeders from 
top go to overhead construction. 


used in some of the houses to 
carry wiring. Service masthead of 
1%-inch rigid conduit comes down 
through concrete shell to the panel 
in the utility closet just off the 
kitchen. From the panel, three of 
the eight circuits lead out of the 
top to conventional construction; 
other wiring leads out from the 
bottom to rigid conduits in walls 
and under slab. One 34-inch rigid 
conduit feeds the built-in oven and 
the surface unit of the stove. 

Full attention has been given to 
adequate wiring and outlets in 
these houses, because of the diffi- 
culties of changes. Weatherproof 
receptacles have been provided on 
the outside of the house; one at 
the back, near kitchen door, and 
one at the patio area, both near 
base of wall. 

Mr. Atherton said wiring on the 
first of these houses took twice as 
long as a conventional job, al- 
though he was able to cut the time 
later. 


Cost increase 


He says cost of wiring runs 
about one-third more because of 
the heavy use of rigid conduits 
and because the  bracket-type 
lamps used are more expensive 
than the usual ceiling-type drop 
in conventional homes. 

(Continued on page 137) 





Bill McDaniels and David Smith pull wire for a lighting panel in a large 
prefab. Conduit will remain in view in this type of building. 


Assembly of lighting units and other such jobs goes faster in a prefab 
building, in any weather, and without interruption by other work. 


Mr. McDaniels installs a high-bay unit in a road equipment firm's shop. 
Bus bars at upper right power the large traveling crane. 


Foreman Smith completes installa- 
tion of conduit for main breaker. 


a ti i i te 


By Earl Turner, Jr. 


Turner Electric Company 
Knoxville, Tenn. 


This article should be especially 
helpful to the following readers: 


Electrical Contractors 
Electric Utilities 
Electrical Wholesalers 
Electrical Inspectors 
Industrial Engineers 
Consulting Engineers 
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@ PREFABRICATED metal buildings, 
once built only as rough ware- 
houses, are now offering quite a 
construction market for electrical 
contractors. Office buildings, 
stores, and industrial plants are 
now being built from modern pre- 
fabs, which our company can wire 
much faster than conventional 
buildings. 

We recently completed wiring 
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Shown above is the connection of a control unit for 
an overhead crane in the large shop of a prefab. 


Checking an exhaust fan in the prefab’s shop area 
was part of the job made easier in the prefab. 


on such a building for an automo- 
bile dealer, including shop, display 


room, and offices. We completed 
another such job for a freight 
truck terminal, and have a con- 
tract for the wiring on a prefab 
textile plant. At present, we are 
finishing a wiring job on an office 
building and shop for a distributor 
of heavy road equipment. 

The construction of these build- 
ings is advantageous where space 
is needed without posts or columns 
in the center for support. The 
buildings can also be most attrac- 
tive, since panels are now obtain- 
able in colors. Because many of 
these panels can be used as they 
are received from the factory, 
without additional finishing, elec- 
trical problems are created. In 
areas where such factory-finished 
panels are used, conduit must be 
run exposed. In these cases, the 
runs must be very neat and square 
in order to blend in with the 
building. 


Structural support problem 


There is also a problem of wir- 
ing support. Often outlets are de- 
sired in places where there is no 
structural member. In this case, 
we recommend Unistrut or similar 
channel application for support of 
fixtures, outlets, etc. In office 
areas where suspended tile ceil- 
ings are used, the wiring is done 
in the conventional manner. 

On the road equipment com- 
pany’s building, we did the elec- 
trical designing as well as the in- 
stallation. This building includes 
overhead traveling cranes and 
precision welding equipment, with 
high-bay lighting from 750-watt 
reflector type lamps in the shop 
area. 

The offices have fluorescent 
lighting with prismoid louvers, 
following a new concept in low 
brightness light sources. Air con- 
ditioning is also included, as well 
as a telephone system with a com- 
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plete automatic switchboard simi- 
lar to a central plant installation. 
In addition, a public address sys- 
tem to be used for the shop and 
outside sales division was in- 
stalled. 


New skills required 


There is a growing trend toward 
this new kind of buildings, which 
requires from the electrical con- 
tractor a certain amount of skill 
and neatness to make the electrical 
work fit the buildings. Such build- 
ings, we find, can be wired to 
make a neat and attractive appear- 
ance, although most of the con- 
struction members are visible. 

When such a building is erected, 
it is ready to wire, instead of 
waiting for the walls to go up and 
the roof to go on. On a conven- 
tional building of the size of the 
prefabs we have been working on, 
installation would cover several 
months as construction progressed 

(Continued on page 137) 
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Some 1,500 light fixtures are on display at all times in the new Carter Electric store, Corpus Christi, Texas. 


Spacious fixture display brings 


By Ruel McDaniel 


This article should be especially 
helpful to the following readers: 


Electrical Contractors 

Electric Utilities p~ 

Electrical Wholesalers 
Electrical Inspectors 
Industrial Engineers 
Consulting Engineers 


@ FIXTURE VOLUME increased by 
more than 200 per cent six months 
after Carter Electric Co., Corpus 
Christi, Texas, moved into its new 
location, designed and built to fo- 
cus more attention on lighting 
fixtures. 

When B. A. Carter, company 
owner, opened a contracting busi- 
ness three blocks from the present 
new location, he felt that the sale 
of lighting fixtures belonged with 
the contracting business, so he 
bought a stock of fixtures. He 
found the fixture business good, 
as he consistently pushed it along 
with his contracting business. 
However, he felt that his contract- 
ing business justified more fixture 
sales than he was producing. 
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To remedy the situation, Mr. 
Carter designed display space for 
some 1,500 light fixtures in his 
new store, located at 1611 S. Sta- 
ples St. Fixtures are now dis- 
played in a live socket, which are 
connected by 137 circuits built into 
a two-foot space between the old 
ceiling and a new one, installed 
during remodelling of the building. 


Contractor in ideal position 


“Every electrical contract in- 
volves fixtures in one way or an- 
other,” Mr. Carter points out, ‘‘and 
we feel that the electrical contrac- 
tor is the logical one to supply 
them. But we were handicapped 
before, for lack of adequate facili- 
ties for showing a full assortment 
of fixtures.” 

Since moving into the new loca- 
tion, with its attractive fixture 
display, the company has devel- 
oped fixture business from three 
major sources: 

(1) The general public, and par- 
ticularly women, are coming to 
the 2,300 square-foot display and 
sales area and are selecting their 
own fixtures for either replace- 
ment of old fixtures or for their 
new homes. 

(2) Building contractors are us- 


ing the display as an aid to their 
customers in making final selec- 
tion of fixtures. 

(3) Smaller electrical contrac- 
tors now are relying on the Carter 
fixture stock for their own fixture 
needs, rather than trying to stock 
fixtures themselves. 

A special display feature that 
is of particular value to contrac- 
tors in the selection of lamps is a 
floor fixture built somewhat in the 
shape of a pup tent and painted 
an attractive contrasting color. 
This fixture displays over 200 dif- 
ferent lamps on its two sides, rep- 
resenting a vast variety of sizes, 
colors and designs. Since lamp- 
sockets are “hot,” every bulb on 
the fixture may be lighted at once 
if desired. 

“Contractors use this 
not only in making their own 
lamp selections,’ Mr. Carter ex- 
plains, “but they bring in cus- 
tomers who want to make their 
own lamp selections, along with 
the personal selections of their 
fixtures.” 


display 


Public demands display 


Formerly, his fixture sales were 
confined almost entirely to build- 
ing contractors, Mr. Carter says, 
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Fixtures are grouped together according to type in the overhead display area. All sockets are “live.” 


because the old store not only did 
not provide sufficient space for 
adequate fixture display, but was 
not particularly attractive to the 
public. Much of today’s fixture 
business comes from individuals 
who buy new fixtures for old 
homes, Mr. Carter says. 

Recently a woman who lived 160 
miles from Corpus Christi came in, 
shopped the 1,500 fixtures on dis- 
play and selected several for her 
ranch home, built many years ago. 
The total sale was slightly more 
than $400, cash. 

“More and more we are becom- 
ing an area-wide fixture store,” 
Mr. Carter declares, “as women 
come in from other communities, 
see the display and tell their 
friends. And of course some of our 
advertising reaches prospects in 
area communities, and that has 
helped to establish us as an area 
source of modern fixtures.” 

The larger home-building con- 
tractors appreciate the _ service 
provided by the display of fix- 
tures, Mr. Carter has found, be- 
cause it enables them to bring in 
the buyers of new homes and let 
them make their own fixture 
selections before installation. 

“The average contractor has 


figured a specific sum for lighting 
fixtures in the total cost of the 
home,” Mr. Carter explains. “He 
brings in his customer, tells her 
the amount the contract price of 
the home allows for fixtures. Then 
she casually makes her selections, 
staying within the fixture figure 
if she wishes, or buying better 
fixtures and paying the difference 
between the fixture cost and the 
fixture allowance.” 


Customers look for more 


There has been a definite step- 
up in the quality of fixtures being 
installed in contract-built homes 
since the company opened its new 
store, thus enabling women to 
select their own fixtures under 
favorable display conditions. 

Although some smaller electrical 
contractors still prefer to stock a 
few fixtures and sell others on 
individual order, more and more 
of them are finding the Carter 
fixture stock and display more 
satisfactory than trying to handle 
their own. The company allows a 
modest discount to legitimate 
electrical contractors who choose 
to use the Carter fixture stock in 
preference to carrying their own. 

Of course a continuing source of 
fixture business is the sale of fix- 
tures in connection with the com- 
pany’s own electrical contracts. 
Mr. Carter has found that even in 
this type of business, the new sales 
and display room is an aid to fix- 
ture selling, since he can bring his 
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customers in and permit them to 
make their own selections. And 
because there is such a _ wide 
variety of fixtures from which to 
choose, the average customer has 
a tendency to upgrade his fixture 
choice and _ consequently the 
amount included in the contract 
for fixtures generally is more than 
if the customer had simply made a 
flat allowance for fixtures, leaving 
selection up to the Carter con- 
tracting operation. 

As an added attraction, and to 
break the monotony of sameness 
of wall area, the company has in- 
stalled a strip of pegboard five 
feet high across the side of the 
back wall as seen from the re- 
ception desk near the entrance. 
This strip is painted to contrast 
with the light wall surface. Special 
type and novelty fixtures are dis- 
played from this strip. 

“The electrical contractor is the 
logical one to sell lighting fix- 
tures,” Mr. Carter emphasizes, 
“and, if our experience is any 
guide, he can do it. But he must 
provide as inviting a display and 
as wide an assortment as the pros- 
pect can find in any fixture store, 
if he expects to capitalize fully on 
his favorable position.” 

Eight years ago Mr. Carter 
opened his contracting business 
with one truck and one electrician. 
Today volume demands the use of 
15 trucks and three two-way 
radio-equipped station wagons 
used by supervisors. 
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Good system, close supervision— 


Close supervision begins in the office and spills over into every detail 
of work. Norris Cranmer, left, checks a job’s record with his partner, 
William C. Moats. A complete record is made of every job from begin- 
ning to end, including the reasons for any delay in completion, and 
specifications of any changes made. 


Job records provide a selling point for new customers. Here Mr. Cran- 
mer shows a customer how his firm operates to give quality work. 
Calls and appointments are handled the same day they are made. 


By Harry J. Miller 


This article should be especially 
helpful to the following readers: 


Electrical Contractors 

Electrical Utilities p" 

Electrical Wholesalers 
Electrical Inspectors 
Industrial Engineers 
Consulting Engineers 


@ “YOU DARE NOT send even your 
very best men out on a job— 
however well-trained they may be 
—and expect them to think for 
you. That’s a job for management. 

“No job builds itself; it needs 
the closest kind of supervision to 
make it come out profitwise and 
the way. you had in mind when 
you submitted your bid on it. 
Anything less than continuous 
supervision before the job’s be- 
ginning and all the way through 
to its finish, is courting ruinous 
trouble!” 

So says Tampa Contractor Nor- 
ris Cranmer, whose company, 
Cranmer Enterprises, Inc., began 
from scratch only a few years ago, 
and now numbers among its cus- 
tomers builders of fine homes for 
whom Cranmer does more than 
$50,000 worth of wiring a year. At 
the moment, this fledgling enter- 
prise has a corner on the wiring 
of homes in the $60,000 bracket 
and is contemplating removal to 
new and more spacious office and 
shop facilities. 


Start with right materials 


In his belief that it’s poor plan- 
ning to simply load up a truck 
with material and dispatch a 
journeyman to a job before mak- 
ing sure he has what he needs to 
install the work as the office 
planned it, Mr. Cranmer insists 
on a material check list by his 
stockman. This_ individual is 
charged with the responsibility of 
making sure the needed supplies 
are aboard. 

“We write the job up on a 
charge sheet,” says the contractor, 
“and a separate charge tally is 
made for all subsequent changes 
or alterations of the original job. 
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formula for contractor's growth 


There is also a record of every 
payment made and these records 
are kept in a folder which con- 
tains the entire history of the job 
from start to finish, for future 
reference.” 

The checklists on the trucks are 

examined on a weekly basis, when 
the specific supplies that make up 
their complements are replen- 
ished. This is in addition to the 
kinds and amounts of material 
normally stocked in each truck to 
answer the needs of run-of-the- 
mill daily service work. If a job 
is held up for any reason, then the 
material allocated to it is returned 
to the bins in the stockroom. 

Salesmen-estimators lay out 
each job and make up the ma- 
terial lists. With this method of 
keeping supplies aboard each 
truck, a journeyman sent to han- 
dle a specific wiring job can also 
cover service calls along his route. 

Thus does supervision begin at 
Cranmer’s office and stockroom 
level. And it extends on out to a , : 
every facet of the job. Wiring homes in the upper income bracket, such as these, offers a 
challenge to the electrician to exercise his ingenuity and turn out a 
On-the-job supervision quality job, says Norris Cranmer, whose company, Cranmer Enter- 

“Our supervisor gets out to the prises, Inc., makes an effort to maintain such standards. 
job at the start of the rough in,” 
says Mr. Cranmer. “He’s there 
when this is ready for finishing, to 
catch any missing items and have 
everything ready for inspection.” 
(In this connection it is interest- 
ing to note that electrical inspec- 
tors deplore the neglect which 
characterizes some jobs in that 
minor work, like the attachment 
of a ground clamp or the absence 
of a single fixture on an outlet, 
prevents final inspection, and re- 
sults in delay and added expense 
to the contractor.) 

By the application of rigid 
supervisior, the Cranmer firm has 
so enlisted the loyalty of its build- 
ing contractor customers that com- 
peting firms have small oppor- 
tunity to oust Cranmer from their 
good graces. 

“Reason is we engineer every 
job to insure the satisfaction of 
the builder and/or his customer. 
We stress follow-through to make 
sure of a quality installation, us- 
ing materials and workmanship 
that will stand up after the house 

(Continued on page 136) 





ELECTRICAL SOUTH for SEPTEMBER, 1960 





Reducing costs on remodeling jobs 


By Earl G. Bennison 


Bennison Electric Co. 
Annandale, Va. 


@ AN OLD OFFICE building, origin- 
ally converted years ago from two 
residences, where steady expansion 
had necessitated increasing the 
power load as floors were added, 
had to be brought up to present- 
day lighting standards when a 
5000-sq. ft. addition was con- 
structed for medical and other 
professional offices. 

Contracting to design and en- 
gineer the service to accommodate 
the individual needs of its profes- 
sional tenants, we had to com- 
pletely rewire the old as well as 
the new sections increasing serv- 
ice from 100-ampere, three-phase 


to 600-ampere three-phase paral- 
lel service. 

A pharmacy on the street floor 
of the building had its own speci- 
fied needs. Installing an acoustical 
tile ceiling to reduce the noise 
level, we had to design the ceiling 
around thg electrical fixtures, 
dropping the ceiling six inches. 
Using 2-foot x 4-foot tile, which 
is easy to remove and replace, we 
found this size exactly equaled 
lighting fixture dimensions and 
facilitated rearrangement of units. 

Since the pharmacy was planned 
to have power to each counter as 
well as a number of direct line 
telephones to physicians, we in- 
stalled adjustable floor boxes for 
telephone and electrical outlets. 

We installed heat pumps with 
auxiliary heaters on the roof, and 


The electricians above are tying in a breaker in a 600-ampere, 3-phase 
parallel service. A professional building for physicians was increased 
from service of 100-amperes, 3-phase, to 600 amperes. 


44 


Tiles in this suspended acoustical 
ceiling are easily removed and re- 
placed for access to fixtures. 


Jack Canard and Richard Showers 
make adjustments at floor boxes 
for pharmacy counter power. 


a thermostat in each of the four 
heat pumps. A drop to 20 degrees 
activates the auxiliary heater to 
maintain temperature in the build- 
ing. This unit becomes an air con- 
ditioner in warm weather. 

To hold down costs, we removed 
the electrical fixtures of the old 
building and reinstalled them in 
recesses built for a luminous ceil- 
ing planned to give diffused light- 
ing. 

In the course of carrying out 
our job we used electric hammers 
in many instances and an electric 
winch to hoist the heat pumps and 
conduit to the roof. We have found 
that a set of telephones hooked up 
to communicate between floors or 
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Lighting Fixtures Got You... 





Standing on Your Head ? 


To folks who know nothing about them, lighting fixtures 
seem like simple things . . . something that's at the other 


end of a light switch. 


But to those of you who have to specify . . . or buy... or 
install lighting fixtures, they can be fiendish things to fool 
with. Somehow, you've got to get an attractive fixture, an 
efficient fixture, a fixture easy to install and maintain — 
all at a price that keeps you and your customers out of 


the poor house. 


THAT'S WHY WE SAY... PLEASE TURN THE PAGE: 


LIGHT & POWER UTILITIES CORP. 


Olive Branch, Miss. 





‘+ © 
'ESs Distributed by Wholesale Dealers Only 
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1035 Firestone Bivd. Memphis, Tenn. 


There's an 


L&P 


Representative 


Near YOU! 


For further information and prices on L & P 
fluorescent fixtur tandard er ‘custo 

made''——check the following list, and phone x 
or write the L & P representative nearest # 
you: 





(F—Fluorescent) 
(I—Incandescent) 


Associated Manufacturers 
Agents (F) 
900 Carondelet St. 


New Orleans, Louisiana 


James E. Clary (F-1) 
62 Flicker 


Memphis, Tennessee 


Craig-Owen (F-1) 
306 E. I ith St. 


Chattanooga, Tennessee 


C. V. Hammon (F-!) 
845 S. W. 52nd St. 
Oklahoma City, Oklahoma 


J. F. Hisserich (F-1) 
200! Big Bend Ave. 
St. Louis, Missouri 


Howard E. Johnson (F- 1!) 
2976 Randy Lane 
Dallas, Texas 


Allan M. Kahoe (1) 
8849 25th St. 


Metairie, Louisana 


Irving Milow (F-1) 
415 Clover St. 
Rochester, N. Y. 


Richard B. Murdoch (F- 1!) 
7300 Bailor Ave. 
College Park, Maryland 


William B. Murray (F-1) 
531 Western Ave., N.W. 
Atlanta 14, Georgia 


N. B. Nichols (F-1) 
2509 Bishop 
Little Rock, Arkansas 


Joe E. Pearce & Associates (F- 1!) 
50 N. Kenmore 


indianapolis, Indiana 


Gerald Preacher (F-!) 
116 N. Church St. 
Lexington, South Carolina 


Irvin Spero (F) 
4142 Stillmore Rd. 
South Euclid, Ohio 


Arthur H. Swartz (F-1) 
2120 Polk Ave. 
Houston, Texas 

Light & Power Utilities 
Corp. (F-1) 
P. O. Box 157 
Olive Branch, Mississippi 





Look to L&P Fixtures J Whatever YOU Need. 


With its new plant in Olive Branch, 





Miss. — and over 112,000 feet de- i 
voted to the very latest in manufactur- 
ing, storing and shipping facilities — 
L & P Lighting can now give you what- 


ever you want in a lighting fixture. 


What do you need in fluorescents? 
Open Commercials? Industrials? Strips? 
Enclosed Commercials? Troffers and Ee 
Squares? Corridor Lights? Ceilings? © 


L & P has ‘em for you! 


How about Incandescents? Dome % 
Lights? Ceiling Pans and Fitters? Con- 
centric Rings? Recessed Lights of every | 
type? Bullet Lights? You name it — 


we'll supply it. L & P's got ‘em. 
You'll find L & P Fixtures — both fluorescents and incan- 
descents — just what you're looking for. L & P fixtures are Wiha the neat month,  & P will be e 


good-looking . . . they operate with proved efficiency . . . pies, + tend aw attde 


and they install and maintain in a tested, easy-does-it way. bith dies: GARI eee: femiiionn 
Don't take our word for it. Write today for catalog and : than any we've ever had. You'll find 
price sheets. Or better yet, get in touch with one of the : it an indispensable tool for selecting 
L & P representatives listed on the reverse side and ask — quickly and accurately — exactly 
him to help you select the fixtures that exactly fit your needs. the right lighting fixtures for your 


‘ : particular needs. 
Standing on your head may be good exercise, but it's a 


heck of a way to buy lighting fixtures. We repeat: SEE 2 
lf you'd like one of the new catalogs, % 
YOUR L & P REPRESENTATIVE. 


send us a postcard right now, so we'll 
be able to send you a copy the minute 


it's off the press. Just address your 


LIGHT & POWER UTILITIES CORP. Box 157 


Olive Branch, Miss. Olive Branch, Miss. 
1035 Firestone Bivd. Memphis, Tenn. 





Distributed by Wholesale Dealers Only 
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between street area and building 
interior when we were working on 
a job is a wonderful time and step- 
saver. Using an old handset we 


have remodeled, the men string 
wire through the building and thus 
keep in touch with one another 
without running up and down the 


stairs of the building. Wherever 
two jobs are going on simultane- 
ously at a distance from each oth- 
er, the telephones bridge the gap. 


Contractor cuts costs with more efficient wire puller 


By W. U. McCoy 


@ A FEW YEARS ago Carpenter 
Electric Co., of Oklahoma City, 
had a tough re-wiring job. It took 
a week’s effort by several men and 
cost Edward F. Carpenter $800 to 
pull the wire. Mr. Carpenter 
thought it was high time some- 
body did something about devising 
a better way to tackle such a prob- 
lem, and went to work on it. 
Recently a job similar to that 
week-long tough one came up. 
This time it took 45 minutes. In 
the intervening five years Mr. Car- 
penter had perfected a wire-pull- 
ing device which has done every 
job required of it—from the 
smallest to the 10-pound per foot 
variety—and which Mr. Carpenter 
says will handle anything a con- 
tractor is likely to run into. He 
pointed to a recent job where the 
machine pulled 70 feet of under- 
ground cable which had five 90- 
degree turns. He recently loaned 
the machine out to an electrician 
who had the job of pulling all wir- 
ing in a large hotel and told the 


Edward Carpenter, right, and his son, James, show 
the new wire puller in action. Note the bracket arms 
and steel plate attachment to end of pipe, putting 


all stress on end of pipe. 


electrician, “Tear it up if you can.” 
The job was handled in record 
time, and Mr. Carpenter has a con- 
firmed booster for his machine. 

Another recent job which had an 
estimate of four days’ labor Mr. 
Carpenter did in half a day; and 
the contractor says his device was 
responsible for much of the wiring 
savings on the Asbestos Cement 
Research House which had its un- 
veiling in Oklahoma City a short 
time back. 

“It has paid for itself any num- 
ber of times on single jobs,’ Mr. 
Carpenter said. 

The device is compact and port- 
able, weighing only 100 pounds 
and measuring 11 x 20 inches and 
standing only 18 inches high. It is 
powered by a 4% horsepower mo- 
tor, and geared to run a smooth 
and even five feet per minute; 
which, Mr. Carpenter points out, 
does not strip insulation, and al- 
lows the operator plenty of time 
to handle kinks, soapstone for ca- 
ble in rusted conduits, or any oth- 
er task that comes up. A lever on 
the side controls forward, neutral, 


its compactness. 


or reverse action of the winding 
spool on top of the machine. 

In tests the machine has broken 
cable rated at 6,000 pound pull, 
and once, in the experimental pe- 
riod, pulled a set of pipes right on 
out of the ground! 

It may be handled easily by one 
man and used in almost any posi- 
tion or angle. The real secret lies 
in the bracket arms and pipe con- 
nections. The pull is against the 
end of the pipe itself. 

Two adjustable steel arms reach 
from the top of the machine and 
hold a steel plate which is brack- 
eted around the pipe from which 
the cable is to be drawn. Thus all 
strain is evenly directed to that 
point at the end of the pipe, with 
no pressure or strain at any other 
place. 

Mr. Carpenter has made a series 
of steel plates which fit around 
pipes, from the smallest up to a 
six-inch spread—each of which 
works equally well between the 
bracket arms at the pipe ends. 

“T don’t see how you could beat 

(Continued on page 132) 


— 


This close-up of the wire pulling device designed by 
Oklahoma City contractor, Edward Carpenter, shows 


Weighing only 100 pounds, it can 


be handled by one man from any angle. 
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RT&E was founded and operates today on a very basic premise: do one thing and do it 
better than anyone else. That’s why you'll find engineers at RT&E thinking and doing 
things with transformers that nobody else has ever done. .. why engineering talent at RT « E 
is concentrated on one idea . . . a better transformer. This concentration.can pay off for you. 
Proof? Write for Bulletin 101. 


RT&E Corporation * Waukesha, Wisconsin * Portland, Oregon ° Arlington, Texas 





"UTILITY ENGINEERING 


Transmission — Distribution — Metering 


~ ; Testing 
Maintenance 

















This outdoor test of G-E magnetic suspension meters has been in progress since 1940 


Statistical evaluations of metering accuracy—page 
Cluster mounting for metering equipment—page 

Why not hermetically-sealed watthour meters?—page 
New meters offer magnetic repulsion bearings—page 
New look in protective relaying equipment—page 
Conductor heat dissipation, Part 5—page 
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Patents 
Pending 


CATALOG WVL-0I50A-2" 
Size 10'/2"' x 8" x 3%" 
Up to 150 Amp. Capacity 


Patents 
Pending 


CATALOG WV-O0I1-A-I'/4"" 
Size 8"' x 8" x 3%" 
Up to 100 Amp. Capacity 














Patents Pending 
CATALOG WVL-0I75A-2" 
Size 10'/."" x 8" x 35%" 
175 Ampere Capacity 


3-Gang Ground . Patents Pending 
5th and 6th Terminals CATALOG WVL-1007-A-2" 
Added Line Terminals for : Size 10'/,"' x 8" x 3%" 
connection to other sockets 7-Terminals — 100 Amp. Capacity 


Write for descriptive catalog containing installation data and current price list. 


METAL STAMPING COMPANY 


590 MEANS ST.,N.W. @ ATLANTA, GEORGIA 
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Order Southwire 
THW Building Wire 


OR WET 
‘Roler Wale), b 


Demand is as high as Ben Franklin’s kite 
for new Southwire THW Building Wire. 
No wonder. Look what it has to offer: 


e Costs less to buy 

e Costs less to install 

e Weighs less 

e Easy Pulling—lubricated surface 
e 75° C rating—wet or dry locations 


e Carries more amperes per unit 
of costs and weight 


e Comes in any solid color 
e UL approved, of course 


When you order Southwire THW, you 
get Southwire service at no extra cost. 
Write, wire or phone today! 
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Electro-Motive Peaking Plants 


New MU-100 plant 
$82 per KW, F.0.B. 
Electro-Motive Factory 


For those utilities seeking higher capacity peak- 
ing power, the new Electro-Motive 10,000 KW plant 
offers low investment per KW (as low as $94 per KW 
installed at site) plus new operating and control fea- 
tures not found on other types of equipment. 


Highly flexible. The MU-100 may be utilized in 
peaking, reserve or area protection applications. It 
may be remotely operated by a variety of methods— 
automatically by voltage or current sensing devices, 


and by supervisory control such as leased telephone 
line or by carrier current. Self-contained design per- 
mits location at the step-down substation serving the 
load. Installation is simple and inexpensive, and the 
plant may be moved at any time to match changing 
load conditions. 


Future expansion flexibility. Smaller Electro- 
Motive plants (2,000, 4,000, 6,000 and 8,000 KW) can 
be installed now with control equipment in place to 
expand later up to 10,000 KW. 

By taking advantage of this plan-ahead feature, 
additional KW capacity can be added later for less 
than $75/KW installed. For example, total end cost 
for uprating from 2,000 KW to 8,000 KW is the same 
as the initial cost for an 8,000 KW plant. 


New controls. The plant control contains many in- 
novations which further extend flexibility. The plant 
may be operated remotely at various capacities to 
match load conditions. Each generator produces 
2,000 KW—and each may be operated individually or 
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now available up to 10,000 KW 


in any combination. Thus, the plant will provide 
2,000, 4,000, 6,000, 8,000 or 10,000 KW. With selective 
control a block of power is always available—even 
during maintenance. 


Fast start. From a cold start, the MU-100 is on line 
carrying load in less than three and one-half minutes. 
A spinning reserve start has been designed into the 
plant which reduces starting time to a minute and 
a half. 

With the addition of the MU-100 to the Electro- 
Motive line, the most complete range of capacities is 
available in specialized peaking equipment. Thus it 
is possible to match capacity to need for the most 
efficient operation and lowest investment. An increase 


in demand is handled by expanding the plant—at 
low incremental cost—with additional generating 
components. 

An analysis of utility peaking needs will reveal 
the savings possible with the application of Electro- 
Motive equipment. Ask the Electro-Motive repre- 
sentative for information. 


ELECTRO-MOTIVE DIVISION 
GENERAL MOTORS .- LAGRANGE, ILLINOIS 


Sales-engineering offices: Chicago, New York, St. Louis, San 
Francisco 


In Canada: General Motors Diesel Limited, London, Ontario 
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MU-20 °000 KW Diesel 
MU-14DF 1000 KW Dual-fuel 


MU-40 4000 KW Diesel 
MU-28DF 2000 KW Dual-fuel 


MU-60 6000 KW Diesel 
MU-42DF 3000 KW Dual-fuel 


MU-80 8000 KW Diesel 
MU-S6DF 4000 KW Dual-fuel 


MU-100 10,000 KW Diesel 
MU-70DF 5000 KW Dual-fuel 








Engineered to give your transmission lines 


HERE’S WHY” 
ALUMOWELD overneap Grounp wire 


1S THE MOST EFFECTIVE SHIELDING 
FOR YOUR TRANSMISSION LINES 


thick aluminum covering 
. . . provides 3 times the conductance of steel 
wire and the same corrosion resistance as solid 
aluminum wire. Alumoweld’s heavy cladding of 
aluminum—25% by area—will not crack, flake 
or peel. - 
strong steel core 


... gives Alumoweld the same rugged strength 
as extra-high-tensile steel wire, yet Alumoweld 
is 18% lighter in weight. 


controlled atomic weld 
... iS an entirely new process which results in a 
ductile and permanent weld between the two 
metals under all operating conditions. 


ALUMOWELD FOR GUY STRAND 


Because Alumoweld is strong, easy to handle 
and will not rust, it is ideal for guying purposes. 

Alumoweld is available for immediate delivery 
from our warehouses located in NewYork, Chicago, . 
Pittsburgh and Memphis. Let us quote on your re- 
quirements for this low-cost strand. 
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BETTER PROTECTION-LONGER LIFE-at LOW COST... 


i 


ALUMOWELD 
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Alumoweld Overhead Ground Wire is in a class by itself! In 
addition to its superior mechanical and electrical properties, 
this new aluminum-covered steel wire offers the money-saving 
benefits of low original cost and lowest maintenance cost. 

Having the rugged strength of extra-high-tensile steel 
wire, Alumoweld is 18% lighter in weight . . . has three times 
the conductance ... and will last far longer. When compared 
to solid aluminum wire, Alumoweld has equal life, one third 
the conductivity, and eight times the strength. 

Here’s why Alumoweld pays off when used for overhead 
ground wire. Its high strength-to-weight ratio permits string- 
ing with small sags for greater mid-span clearance. The ex- 
cellent conductivity of Alumoweld assures proper operation 
of protective relays and effectively discharges lightning cur- 
rents to ground. This greatly improves the stability and 
dependability of the system. Equally important is the long, 
trouble-free life that Alumoweld provides because of its ability 
to resist corrosion. 

Engineering bulletin E.D. 3000 will bring you the com- 
plete story. Write for your copy today. 
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COPPERWELD STEEL COMPANY 
WIRE AND CABLE DIVISION 
Glassport, Pa. 


For Export: COPPERWELD STEEL INTERNATIONAL COMPANY, New York 
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AHEAD 


LINE CREW TRAINING 
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RAPID PARTS SHIPMENT 


IN VOLTAGE REGULATION 


a 


~& 


These General Electric 


Voltage Regulator 


SERVICES 
MEAN 
SAVINGS 


Savings for you through economical 
application, installation, operation, 
and maintenance are a big part of 
General Electric’s voltage regulator 
story. 

When you buy reliable G-E regu- 
lators you receive these added values 
in service: 


e@ Engineering assistance during 
planning stages of modern distri- 
bution systems gives you benefits of 
latest application concepts and com- 
puter-augmented system regulation 
studies. 


Installation guidance on-the-site 
by G-E regulator engineers assures 
proper hook-up, continued 
nomical operation. 


eco- 


Factory trained G-E personnel 
keep you informed of the latest 
regulator operation and mainte- 
nance techniques to save you money 
year after year. 

e Rapid renewal parts shipment, with- 
in 48 hours on common replace- 
ment items, cuts outages to a mini- 
mum. Nationwide network of G-E 
service shops stays open 24 hours 
a day, 7 days a week to give serv- 
ice when you need it—and fast. 
Quick regulator delivery from 
local G-E warehouses helps you 
meet storm-caused emergencies. 


Service that saves you money during 
planning, installation, and operation is 
another reason why General Electric 
regulators cost less on the line! Ask 
your G-E regulator representative for 
detailed information. General Electric 
Company, Schenectady 5, N. Y. 4501 


Progress /s Our Most Important Product 


GENERAL @@ ELECTRIC 
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New from the only manufacturer of all cable accessories... 


BAKELITE INSULATING BUSHING 


FLANGE GASKET 


BAKELITE SEALING DISCS “OO” RING 


FILL PLUG 


COMPOUND CHAMBER 


ARMOR CLAMP 


RS SEAL 


GsaW Series 800 
Interlocked Armor Cable Fittings 


. + . accommodate all commercially available interlocked armor cable 


. . « reduce installation time and effort 


. . . available for immediate delivery 


New GéW Series 800 Fittings not only terminate, but sup- 
port, ground, mount, and dead end on the widest variety 
of applications. They offer simplified, modern design in 
only four basic pipe sizes to accommodate all interlocked 
armor cable now being manufactured. Eight different fit- 
tings in each size means faster installation from simple 
armor clamps to compound-filled terminations used in 
any position. 
CHECK THESE SIGNIFICANT FEATURES: 

®@ High strength aluminum parts 
Resistoyl® gaskets 
RS seals proven on potheads, boxes, and switches 
Interchangeable components 


e 
o 
oe 
© Water-tight construction 


Gé&W’s Series 800 Fittings are an important addition to the 
only complete line of cable accessories available ... G&aW 
also offers the best engineering information service to 
assist you in any of the following areas: 

Potheads . . . Terminating Kits .. . 
Splice Kits and Boxes ... Joints... 

All high and low voltage Cable Accessories 
Further proof that you save time and money by relying on 
the dependability of G&W’s constant product development. 
For the detailed story on the new Series 800 Fittings, mail 
the coupon below for your copy of Catalog H. 


H60-T 
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¥, 
G'w GaW ELECTRIC SPECIALTY COMPANY 


3524 West 127th Street ¢* Blue Island, Illinois 


[] Send me a copy of Catalog H detailing facts about the new G&W Series 800 
interlocked Armor Cable Fittings. 


| specify interlocked armor cable for the following applications: 
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— inspired specialized designs 
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how good should 
power cable be 





... for long term stability ? 


Ir isn’t enough to meet or barely surpass specifications — not 
when it is possible to build maximum performance into power 
cable—as Circle does. Take. for example, the IPCEA-NEMA 
60 cycle water absorption test. 


Circlesheath® Type RR Power Cable Performance 


In the IPCEA-NEMA “Accelerated Water Absorption Tests,” Sec- 
tion 6.9, a sample of power cable is immersed in 50°C water for a 
period of 14 days during and after which time specific inductive 
capacity and stability factor are measured. 

Not only does Circle butyl-insulated power cable far surpass all 
minimum specifications after 14 days immersion—but continues 


to do so after one year and eight months of continuous immersion. 
And the test is still going on! 


Date of original immersion: September 1958 _ Date of last test: April 1960 





CABLE DESCRIPTION: CIRCLESHEATH ® PERFORMANCE 
15KV, UNGROUNDED, SHIELDED CHANGE SIC STABILITY FACTOR 


700,000CM 4.3% 6% 
300,000CM 3.9% 5% 
300,000CM 3.6% 4% 


























IPCEA-NEMA Requirements: Change SIC 1 to 14 days: 59% max.— stability factor after 14 days: 1% max. 


Circle CIRCLOC® Interlocked Armored Cable com- The manufacture of high-reliability power cable is no acci- 
bines flexibility with mechanical protection in one 


lightweight, economical construction. It trains dent. It requires expert knowledge of compounding techniques, 
easily over obstructions; is ideal for future plant . . F 
sadnelihs, Maudie ts uehacdteed etech, browne or absolute quality control—and production men who not only 


aluminum armor—from 600 to 15,000 volts. care enough .. . but know enough to produce the very best. 


WIRE & CABLE 
a subsidiary of 
Cerro pe Pasco Corporation 


RUBBER COVERED WIRE & CABLE + VARNISHED CAMBRIC CABLE + 
PLASTIC INSULATED CABLE +» NEOPRENE SHEATHED CABLE + CIRTUBE* EMT 
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20 years beneath 
the sidewalks of 
New York 

@s8) Tiger Brand 
Paper-Lead Cable 


Like most utilities, Consolidated Edison of 
New York City, is engaged in an endless race 
to keep up with the growing demand for elec- 
tric power. 

In the Williamsburg section of Brooklyn, 
new USS Tiger Brand Paper-Lead Cables 
were installed to replace some of the existing 
ones that were being removed, due to system 
rearrangement, after 20 years or more of 
service. In some areas, the new cables were 
an addition rather than a replacement. The 
old cables were still giving good service but 
additional capacity was needed. 

USS Tiger Brand paper-insulated, lead- 
sheath cables are noted for their reliability. 
More than 56,000 feet were used by Consoli- 
dated Edison in recent expansion programs. 
Engineering specifications called for 2/0, 27 
KV, 3-conductor cable in carefully predeter- 
mined lengths for the Williamsburg section. 

For high-voltage feeders, USS Tiger Brand 
Paper Insulated Cable is available in solid 
or gas-filled types. Many special construc- 
tions are available as standard production. 
An inquiry detailing your requirements will 
receive our prompt and careful attention. 
Write American Steel & Wire, 614 Superior 
Ave., N.W., Cleveland 13, Ohio. 

USS and Tiger Brand are registered trademarks 


USS Tiger Brand Electrical Wire & Cable 
—A standard cable for every special job 


Asbestos Wire and Cable e Varnished Cambric Cable e Mold-Cured 
Portable Cord « Interiocked Armor Cable « Shovel & Dredge Cable 
« Special Purpose Wire & Cable e Paper & Lead Cable « Aerial, 
Underground and Submarine Cable 


American Steel & Wire 
Division of 
United States Steel 


Columbia-Geneva Steel Division, San Francisco, Pacific Coast 
Distributors ¢ Tennessee Coal & Iron Division, Fairfield, Ala., 
Southern Distributors e United States Steel Export Company, 
Distributors Abroad 


Power boost for Williamsburg area. Crew makes a 
393-foot pull applying lubrication on the new Tiger 
Brand Cable as it is fed into the underground duct. 
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“Zingo! she’s done...describes why 


THE BEST COSTS LESS INSTALLE 





“'Zingo, she’s done’, is the way Ray Kunkle, 
on-the-job foreman, Dave Speaker Com- 
pany, electrical contractors of Kenosha, 
Wisconsin, describes Republic “INCH- 
MARKED” ELECTRUNITE® E.M.T. 

In discussing the easy wire pulling 
qualities of ELECTRUNITE’s exclusive 
“INSIDE-KNURLING”, Ray said: “Pulling 
a pair of #8’s and a #10 over tight bends 
is a lot easier with the Silverslick inside 
finish. You can feel the difference.” 

Buy and try Republic ELECTRUNITE 
E.M.T. on your next job. These ease of 
installation advantages can be yours. Call 
your Republic representative. Or, 
write direct. 


REPUBLIC STEEL 


STEEL AND TUBES DIVISION 


fot Cleveland 8, Ohio 








REPUBLIC ELECTRUNITE”E.M.T. 
is produced from highest 
quality flat-rolled, open-hearth 
steel, controlled by Republic 
through every step of manu- 
facturing from ore to finished 
product. ELECTRUNITE E.M.T. 
was used in the construction 
of the new Y.M.C.A. Building, 
Racine, Wisconsin. Architects: 
Grassold-Johnson, Associates, 
Racine, Wisconsin. Electrical 
Contractor: Dave Speaker 
Company, Kenosha, Wisconsin. 


“We needed a 14-inch right 
angle bend so that there would 
be enough stubbing after the 
concrete pour. “INCH-MARKS” 
make it easy. Just check off 14” 
and subtract the bender allow- 
ance. Put the bender on the 
mark and zingo, she’s done.” 
That's the way Ray Kunkle 
describes ELECTRUNITE’s 
“INCH-MARKED’’® and 
“GUIDE-LINED’’® features. 


ELECTRUNITE’s tightly adher- 
ing galvanized coating pro- 
tects against corrosion—won’‘t 
peel, chip, or flake off during 
bending. Resists galvanic 
action. Millions of feet have 
been successfully used in slab 
concrete installations over the 
past twenty-five years. Still in 
service, ready for more serv- 
ice tomorrow. 








ARE YOU 
TAKING ADVANTAGE 
OF THE ADDED KVA 
CAPAGITYOF =f 
GENERAL ELECTRICS 


09 O69 DISTRIBUTION 
TRANSFORMERS? 
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GENERAL @B ELECTRIC 
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Why settie for less, when... 


eneral Electric Transformers 
give you added KVA, 
with the same operating life- 


at no price premium 


Major insulation development provides 


12 percent more kva capacity. Here are the facts... 


consistent with traditional General Electric distribution- 


General Electric’s complete line of oil-filled 55°065 


distribution transformers provides 12 percent more kva transformer design practices. 


capacity—at no price increase or loss in normal oper- 
ating life. This added capacity is made possible by using 
Permalex* insulation—a major innovation in trans- 
former insulation systems which was developed by 


General Electric’s new approach to greater kva ca- 
pacity is accomplished through advanced interior trans- 
former design. Permalex transformers retain the same 
small size and light weight—but with substantially 


General Electric and is used in oil-filled distribution increased kva capacity. 


transformers. Before you buy another transformer, ask your G-E 
The use of superior Permalex insulation permits Sales Engineer to show 
transformer operation at higher average winding rise you the story of the 
(65 C) without loss of normal operating life. This 55°065 transformer. It 
means you can carry 12 percent more kva with General takes just a few minutes 
Electric Permalex insulated transformers. 

Every General Electric 55°965 transformer has a 


second nameplate kva rating. The new, higher rating 


and can save you many 
dollars in transformer in- 
vestment and operation. 
Or, write for more infor- 
mation to Section 482-08, 
General Electric Co., 
Schenectady, N. Y. 


reflects the 12 percent kva increase—allowing you to 
utilize the added capacity within your established load- 
ing practices. And the new rating retains the same design 


margin between stated temperature rise and actual rise 
*Trademark of General Electric Co. 


Progress /s Our Most Important Product 


GENERAL @® ELECTRIC 


COMPLETE LINE OF 55°O65 POLE-TYPE TRANSFORMERS now available 
from G-E warehouses across the country. Instrumental in the 
development of this new transformer design were Dr. R. Flowers, 
insulation laboratory chemist and co-inventor of patented cyano- 
ethylated kraft; J. Silverstein (front), Product Planning Specialist; 
and J. Leslie, insulation laboratory chemist. 
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sieaté STATOR WATTHOUR Mere® 


... thanks to the permanence and stability of its 
magnetic system. Permanence and stability due, in 
large measure, to the high quality and uniformity of the 
magnets in the J3’s controlled floating system. 





a These magnets are made by Sangamo. Made of bonded Alnico. Extra-high 


coercive force Alnico material is crushed and ground into a fine powder, 
then bonded into magnets... dimensionally and magnetically uniform 
magnets that have none of the variable characteristics associated with 
cast and sintered magnets. Each magnet is also thoroughly factory-aged 
to make sure its strength will not diminish through long years of service. 


Actually, all of the components of the J3 are virtually unaffected by high 
surge currents—even after repeated surges of 20,000 amperes through 

the neutral wire and 2,000 amperes through the current coils. This includes 
the electromagnets as well as the Alnico floating system and damping 
magnets. Surges and short circuits which can de-magnetize even the best 
chrome steel magnets can’t affect the J3 Alnico magnets. 


Ground 


The true magnetic floating system of the J3 never requires maintenance or 
replacement and is guaranteed for the life of the meter. That's just one 
of many good reasons why the J3 is your best investment in watthour meters. 


Bonded Alnico Magnets 


Other reasons? A visible, self-cleaning gap; substantially reduced side 
thrust; insignificant tilt error; advanced insulation level; smallest size; 
better visibility for inspection and testing; highest torque; slowest speed; 
lowest watts loss; sectionalized construction; corrosion-resistant finishes 
and materials; glaskyd base. 


Your Sangamo Representative has the complete J3 story. Get it; you’ll 
discover that the J3 has everything you want in a watthour meter. 
And that’s a promise, for this is one of the really great ones. 


SHNGAMO ELECTRIC COMPANY SB 


SPRINGFIELD, ILLINOIS ‘ 








POWERCASTING 
probes four promising new power sources 


Direct conversion methods promise high efficiency, 
low capital cost per kw 


It is a certainty that the electric utility industry will 
utilize sources of power beyond conventional steam 
generation . . . and within the predictable future. For 
this reason, Westinghouse has for many years been 
engaged in an intensive program to develop methods 
of producing electric power by direct conversion. This 
program is broad front . . . all known possibilities are 
being investigated. Each of 38 Westinghouse labora- 
tories is working on some phase of the problem. Many 
of these investigations are being initiated from a fund 
of pure knowledge gained through—and possible only 


because of— Westinghouse year-in, year-out program 
of basic research. 

Development of advanced methods of power gen- 
eration is being carried out to reduce, still further, the 
cost of generating electricity. They are being developed 
through the continuous search for economical genera 
tion for the future. 

Four of these future power sources, Westinghouse 
believes, are standout possibilities . the fuel cell, 
thermionic, thermoelectric and magn¢etohydrodynamic 
generators. 


*A Service-Mark of Westingho 
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WESTINGH( 
POWERCASTI N foresees efficiency gains u 


60% for fuel cell... challenges role of steam turbine-genera 


270 1, YOULL HAVE ONE OF THESE NEW POWER SOURCES ON YOUR oY 


Fuel cell base load generator potentially twice 
as efficient as today’s turbine-generator 


The fuel cell probably will be able to produce twice the 
power, per unit of fuel, as today’s most efficient steam 
generator. This staggering potential has prompted an 
intensive effort at Westinghouse to develop this system 

The energy released by the chemical reaction be- 
tween a fuel and an oxidant is converted directly to 
electrical energy by the action of the fuel cell. The 
simple picture of a cell mechanism is an electrolyte 
sandwiched between two electrodes. An oxidant— 
usually oxygen—is supplied to one electrode where 
oxygen ions are formed. The ions move through the 
electrolyte to the second electrode where chemical 
combination occurs with the fuel. Electric power is 
obtained by connecting a load between the electrodes. 

One prime reason for considering the fuel cell as a 
potential replacement for steam generation is the elim- 
ination of moving parts. Another is that efficiency is 
independent of the size of cell over a wide range of 
power output. The same fossil fuels can be used more 
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efficiently and without the necessity of a heat 

Today, materials do not exist for electrode an 
trolyte which are at once resistant to high temp 
corrosion, are highly conductive, yet low in cost. 
inghouse is attacking these complex materials 
lems. Because of this major effort, a new power : 
within 15 to 20 years, may be available to you 


Thermoelectric peaking generator predicted for 1970 
Practical, economical thermoelectric power is 
dictable generation opportunity within 20 year 
The thermoelectric effect occurs when heat 
plied to one end of some materials . . . negative c 
move to the cold side, the positive do not. I: 
materials, the opposite reaction will take place 
nected in series, these materials form a thermo 
Electrical efficiency depends upon the ability 
materials to maintain temperature differential, 
hand, and substantial electron flow, on the oth 
Studies have proved that semiconductors, hz 
between best insulators and best conductors, 
most efficient thermoelectric materials. Westin 
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is currently conducting massive research among the 
hundreds of thousands of possible semiconductors to 
“build” optimum materials. To obtain high efficiency, 
thermoelectric conductors must be operated at high 
temperatures. In the quest for ideal alloys, the best 
materials Westinghouse has developed to date are 
17% efficient. Based on present knowledge of mate- 
rials, efficiencies to 30% are expected within 5 years. 
Breakthroughs to 50°, or even higher values are not 
improbable. 

A thermoelectric generator might well be constructed 
of many thermocouples in series, on a cylinder, for 
example, and fired by either fossil or atomic fuels. 
Large-scale devices face problems of corrosion, thermal 
and electrical insulation, heat and radiation dissipa- 
tion, mechanical stresses. While problems are in almost 
fantastic variety, Westinghouse is attacking them all 

. with substantial progress in their solution. 

The efficiency of thermoelectric devices is already 
competitive with small heat engines and is expected 
to improve rapidly. By 1970, Westinghouse expects to 
be able to build a 20% efficient, 100-megawatt gener- 
ator for utility peaking service. 


Thermionic topping unit can raise nuclear 
plant efficiency 55% 


The third important Westinghouse development prom- 
ising economic production of power by static equip- 
ment is the thermionic generator. 

A thermionic power converter is essentially two con- 
ductive plates in an evacuated chamber. As heat is 
applied to the first plate, electrons are “boiled out’’ 
and flow to the second plate. This produces an electric 
current. The higher the temperature, the higher the 
efficiency of this generator. 

Realization of a competitive thermionic device de- 
pends upon materials that can withstand high operat- 


ing temperatures and maintain a low evaporation rate 
with high electron emitting capacity. 

Looking ahead, Westinghouse sees this generator as 
a topping unit for a nuclear steam plant, taking advan- 
tage of high temperatures available. An atomic plant, 
at 27% efficiency, plus a thermionic plant, at 20%, 





offers an over-all efficiency of 42%. Efficiency of the 
thermionic device itself may theoretically climb to 50 
or 60%, may cut up to one mil in fuel costs per kwhr. 


10-kw fossil-fueled magnetohydrodynamic generator —largest 
in the world —foretells 380-mw equipment at 60% efficiency 


Magnetohydrodynamics is the concept of generating 
electric current by forcing a gaseous conductor through 
a magnetic field. 

Heated, ionized gas is passed through a magnetic 
field. Free electrons flow to an electrode at the top of 
the field, through a load to another electrode at the 
bottom of the field, creating a current. An ionized gas, 
at 4000°F, is used as fuel. Its velocity is between 2000 
and 4000 miles per hour through a combustion chamber 
inside the magnetic field. The gas functions the same as 
rotating copper through a conventional generator. 

Westinghouse is pointing toward magnetohydrody- 
namic generators ranging above 100 megawatts, using 
an atomic reactor to heat the gases to perhaps 4200°F 
Calculations on a 380-mw design, for example, disclose 
a possible, practical operating efficiency of 60%, a 
reduction in fuel costs of possibly 1% mils per kwhr. 
A variation of this large-scale generator might burn 
fossil fuel, the combustion products passing through 
the system. 

What are the problems presently standing in the 
way of an economical, commercial-size unit? Tempera- 
tures for these systems start at 3500°F. New magnetic 
and electrode materials must be developed which will 
maintain structural strength for 20 years above these 
temperatures. These materials must contain the gases 
under extreme temperatures at velocities up to 4000 
mph ... without adverse chemical reaction. The 
problems are impressive . but so is the plan to 
conquer them. A broad and definite program of re- 
search and development may one day enable Westing- 
house to offer you a completely proved, highly efficient 
magnetohydrodynamic generator. 


*A Service-Mark of Westinghouse 
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POWERCASTI i 5 devon new concepts of 


power system planning, equipment for economical industrial growth 


Westinghouse Powercasting is a continuous plan of 


action devoted to the stable growth of the electric 
utility industry. Toward this end, Powercasting has 
created a method of predicting your future system 
needs accurately. Concurrent with this activity, West- 
inghouse carries on a program of product development 
for generation, transmission and distribution, geared 
to the needs of the industry’s future systems. 

One area of research receiving intensive attention is 
direct conversion generation, discussed on these pages. 
These power sources are potentially more efficient 
than steam generation—some by a wide margin. 
Capital costs are potentially lower. Any or all of these 
plants may one day fill new, cost-saving roles on your 
system. While foreseeable improvements in the steam 
plant may cut 4% mil from fuel costs, the fuel cell, for 
example, may reduce these costs by as much as 1% 
mils. As a base load generator, this device alone could 


CP-1057 o in USA 


mean per annum savings of hundreds of millions of 
dollars to the industry. 

Concurrent with this broad-based product develop- 
ment, Powercasting is setting up system planning 
guideposts for the application of revolutionary new 
equipment. It is the task of Powercasting to be pre- 
pared for major breakthroughs . . . to determine which 
power sources will be most economical, when, in what 
sizes, and in what type of service on your system. 
Capital outlays, operating costs, transmission and 
distribution requirements and new areas of product 
development must also be analyzed. Altogether, to 
develop sound concepts of power system expansion 
and operation, Westinghouse Powercasting searches 
the entire field of the fundamental sciences for new 
knowledge, new ideas. 

For more information about future power sources, 
get in touch with your Westinghouse representative. 


*A Service-Mark of Westinghouse 
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valve arresters are RE& r 


bet! 


THREE SIGNIFICANT IMPROVEMENTS 
JUSTIFY JOSLYN VALVE ARRESTERS 


» “Micro-Pack” valve element, a special formulation 
of silicon carbide grains of controlled resistivity, 
without cement or binder, gives low discharge volt- 
age and high thermal capacity. 


Simple, FULL CURRENT RANGE quench gap 
structure . . . . electrostatically shielded to obtain 
lowest sparkover. 


@ Hermetic sealing assured by means of confined 
neoprene gaskets under measured pressure. 


SPECIFY JOSLYN VALVE 
ARRESTERS TO GET 
PERFORMANCE 


*Each arrester, completely assembled, 
is power follow current tested at 10% 
above rated voltage. . . . 3, 6, 9, 10, 12, 
15, 18 kv . . . with current and arrester 
serial number REGISTERED. The 
arrester is passed only if the peak re- 
cording ammeter reading is within per- 
missible limits. 


Impulse testing alone does not reveal the 
occasional random characteristics of sili- 
con carbide, which could develop into 
failure after repeated lightning and follow 
current discharges in service. 


Joslyn tests each arrester for its “circuit 
breaker” ability, utilizing the greater heat 
energy of follow current to determine ac- 
curately the stability of the silicon carbide. 


DIRECT-CONNECTED; STUD TYPE 
(Also available with Line Lead) 
All with Ground Lead Disconnector 


oh Lt 


atk . 


3KV 6KV 9KV I10KV 12KV I5KV 18 KV 


EXTERNALLY-GAPPED 


6 KV 





MFG. AND SUPPLY Ca. 


155 North Wacker Drive -* Chicago 6, Illinois 











Phelps Dodge 


ns 
af oX- an MAYA © OF olan) ola -1-t-11el all Or-1e)|_e Low Pressure, Oil-Filled Cable, 
from-15 KV to 230 KV. from 15 KV to 230 KV. 
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Consult Phelps Dodge for the correct answer 


to your requirements, regardless of voltage or type! 
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otters Industry's 


Only Phelps Dodge has manufacturing experience and operational 
“‘know how” with the entire range of high voltage cables 

which includes: oil compression, gas compression, high pressure oil, 
high pressure gas, pipe type cables; medium pressure gas, low 


pressure oil-filled, low pressure gas, submarine and solid type cables. 


Ayal 


Low Pressure, Gas-Filled Cable, Ul olaat-talal-m Or-le) le Solid Type Cable, 
from 15 KV to 44 KV. from 15* KV to 35 KV. from 15* KV to 69 KV. 


Va 
| g 
Z 
\ 
{ 
1 


Tees 


\\S 


eS 


*Lower voltage cables in this class also availiable. 


PHELPS DODGE COPPER PRODUCTS 


300 PARK AVENUE, NEW YORK 22, N.Y. 
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KEARNEY WH-2 HYDRAULIC TOL AKD 





This is the tool... Kearney does it again! The Kearney WH-2 Hydraulic Tool—big brother to the WH-1 
Tool—is the FIRST and ONLY portable, hand-operated, hot-line compression tool to accommodate such a wide 
range of fitting and conductor sizes. Equipped with only this ONE tool linemen can now install tap compression con- 
nectors on all sizes of energized and non-energized conductors from #6 Solid through 636 MCM ACSR! Die sizes 
are the same as those for the Kearney WH-1 Tool, plus the additional sizes required to install the larger fittings 
shown on the opposite page. Dies snap in or out easily . . . can be secured with a set-screw. A two-step, high speed 
pump generates full 21,000 pounds of thrust. An automatic overload valve prevents over-compression. Large C-frame 
head allows clear view of work area while making indents. A partial rotation of one handle sets tool to compress or 
retract dies—no need to remove either hand from handles. Interchangeable insulated handies are available in 
various lengths to adapt tool to individual voltage requirements. 


For further information, contact your Kearney 
500 


PLANTS AT: ST. LOUIS ° FAYETTEVILLE, ARKANSAS ° SHENANDOAH, IOWA 
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2-PIECE COMPRESSION CONNECTORS 


... extend the connection range to include 
installations on all “Hot” or “Cold” lines 
from #6 Solid to 636 MCM ACSR 


Two-piece e Two-piece T-Squeezon 
L-Squeezon 2 Bolted Tap Connector 
Tap Connector (4-hole terminal pad) 


Two-piece T-Squeezon Two-piece L-Squeezon 
Bolted Tap Connector Hot Line Stirrup 


— (2-hole terminal pad) 


Two-piece T-Squeezon 
Compression Tap 
Connector 


a 





Cast Aluminum 
Terminals (2 and 
4-hole pad) 


— 


Two-piece Repair Sleeve 


These are the fittings... New, larger Kearney tap connectors and the Kearney WH-2 Hydraulic Tool now 
extend the tap compression connection range to include installations of highest electrical efficiency on energized 
or non-energized conductors as large as 636 MCM ACSR. Kearney two-piece aluminum tap connectors accommodate 
large conductor sizes from 266.8 MCM through 636 MCM ACSR. Tap units slide into and interlock with an encircling 
sleeve unit. Sleeve for any one conductor size will accept interchangeably various tap units of the same size range. 
Kearney interlock design aids installation... insures uniform compression and full-circumference contact... 
eliminates strand cutting. Sufficient connector mass without excess weight assures cool-running connections. Inter- 
changeability of tap units helps reduce storekeeper inventories. 


Also illustrated: Kearney Cast Aluminum Terminals, accommodating wire sizes from #2 ACSR to 1000 MCM Str.; 
Aluminum Squeezons for wire sizes from #6 Solid to 397.5, line or tap. 


susan...  [seanoue JAMES R. KEARNEY CORPORATION 


ae 4224-42 Clayton Avenue, St. Louis 10, Missouri 
CLARINDA, IOWA + GUELPH, ONTARIO, CANADA + ST. THERESE, QUEBEC, CANADA 


ELECTRICAL SOUTH for SEPTEMBER, 1960 75 





POWER 
TRANSFORMER 
SOUND 
REDUCTION 
THROUGH 
PROPER 
APPLICATION 


OF A SPECIAL 
NEW CORE STEEL 


improved power transformer 
cores having a marked 
reduction in the sound 
energy generated are now 
available as a result of a 
basic development program 
directed at the source of 
sound as contrasted to the 
suppression of sound 





by 
C. M. LOVELL, 


Vice-President 
in Charge of 
Engineering 
and Research 


Introduction 


Many important steps have been taken by the trans- 
former manufacturers in recent years to reduce power 
transformer sound; but in some areas, the electric 
utilities’ transformer sound problem has continued to 
grow. A big factor in the growth of this problem is 
the increased public sensitivity to transformer sound. 
While this may be absurdly acute in some cases, the 
fact of a growing and serious public reaction makes 
the problem of sound of major concern to the 
electric utilities. 


Moloney Electric Company is conducting several de- 
velopmental programs to obtain practical and econom- 
ical methods of alleviating the utilities’ transformer 
sound problem. The particular program discussed here 
is a basic development program aimed at reducing 
sound levels by attacking the problem at its source 
through the proper application of a new core steel. 


SOURCE OF SOUND 


Sound energy is generated in the power transformer 
core by magnetostriction—a pulsating change in length 
of the core steel when carrying alternating flux. While 
some additional sound energy is generated by pulsat- 
ing attraction forces within the core, this sound can 
be readily minimized by skillful core design and 
manufacture. 


The sound energy thus generated by magnetostriction 
in the core is transmitted mechanically to the tank 
and outer accessories of the transformer—from there 
to the surrounding area. 


APPROACH TO SOUND 
REDUCTION 


There are obviously two main channels of attack on 
sound — 


MOLONEY ELECTRIC COMPANY 


Since 71896.. 


- MORE POWER TO YOU...WITH 
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(a) Reduction of the amount of sound ener- 
gy emanated from the transformer by 
using suppressive means. 


(b) Reduction of the amount of sound ener- 
gy generated at the source—that is, in 
the core. 


A great deal of work has been done by the trans- 
former manufacturers in the development of various 
means of suppressing sound. In those cases, however, 
where substantial and consistent reductions are 
achieved—such as with double tanks—the degree of 
cost increase is high. Also, the weight, dimensions, and 
complexity of the transformer are substantially in- 
creased. With lesser suppressive means—such as resil- 
ient supporting pads—the sound reductions achieved 
tend to be marginai and inconsistent. 


These results indicate that reduction of the sound 
energy generated at the source is a more positive ap- 
proach to the problem than the use of suppressive 
means. 


NEW SPECIAL TYPE 
OF STEEL 


In response to a request by the Moloney Electric 
Company, the Allegheny Ludlum Steel Corporation 
has developed and made available a special low mag- 
netostriction steel known as “SILECTCOR”. 


This special steel is stress free, exceptionally flat, and 
has a remarkably low magnetostriction characteristic. 
Basic watt loss or permeability remain the same as 
for conventional cold-rolled oriented steel. 


APPLICATION OF THE 
SPECIAL NEW STEEL 


To properly apply SILECTCOR to power trans- 
formers on a production line basis it was necessary 
that new core design and manufacturing techniques 
be developed. Without these new techniques, the 
superior qualities of the special steel would not be 
reflected in improved core performance. 


The new core design and manufacturing techniques 
necessary were developed by Moloney Electric 
Company after an extended research program to deter- 
mine the design and production procedures that would 
result in the lowest sound levels at a reasonable cost. 


To date, these new techniques and the special steel 
have been successfully applied by Moloney Electric 


FACTORIES: ST. 


TRANSFORMERS FOR UTILITIES @* 
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Company to approximately 150 power transformers 
ranging in capacity from 500 KVA to 217,000 KVA. It 
is planned to steadily increase the application of this 
new steel to Moloney power transformer production. 


RESULTS ACHIEVED 


Other factors the same, average reductions of approxi- 
mately 8 decibels in sound level are consistently at- 








tainable as a direct result of the proper application 





of SILECTCOR to the larger sizes of power trans- 
formers. The reductions decrease gradually to approxi- 
mately 4 decibels for the smaller sizes. 











It is significant that these sound level reductions are 
attainable for a reasonable manufacturing cost in- 
crease and without increasing weight, dimensions, or 
complexity of the transformer. 














LOUIS 20, MO. AND TORONTO, ONT., 


INDUSTRY ®* 


Cores built with SILECTCOR are remarkably straight 
as illustrated. This straightness minimizes clamping 
stress concentration and thus leads to side benefits 
of reduced core loss and exciting current. 


The program is a good example of the positive value 
to the electric utilities of the constructive research and 
development being carried on in the manufacturing 
industry. Moloney Electric Company is conducting 
continuous research and development programs both 
in cooperation with customers and suppliers, and inde- 
pendently, to find better answers to the transforma- 
tion problems facing the industry. 


CANADA 


ELECTRONIC APPLICATIONS 
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Top magnets in G-E meters 
suspend disk and shaft in a 
magnetic field providing virtu- 
ally friction-free performance. 


General Electric Magnetic Suspension Meters 
Are in Service Without a Single Bearing Failure 


Since General Electric introduced the 


Ali St J 


over 12 years ago, nearly 12,000,000 
G-E magnetic suspension meters have 
accurately measured over 200-billion 
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kilowatthours of electrical energy— 
without one magnetic suspension sys- 
tem ever having been replaced be- 
cause of wear. liabil pro- 


ved by on-the-line performance. contac 


your G-E Sales Engineer for full information or write General Electric Company, Somersworth, N. H. 
713-07 





“You put on 
a Payroll Savings 


Campaign last year... | , cai 
» How many of 


your employees are still 
using the plan—every month?” 


§ “Practically ALL of those who signed up are still 

, buying U.S. Savings Bonds every month. We talked 
to many of them about it, and they told us that the 
Payroll Plan got them started on their first regular 
savings program. ‘We just couldn’t seem to save by 

> ourselves,’ they told us. ‘This way, we don’t even 
miss the deduction.’ Gives us a nice feeling to find 
out we’re helping them to help themselves.” 

If your company has not installed the Payroll 
Savings Plan thus far, you, too, may be surprised to 
find how great a number of your people will welcome 
this convenient way to start saving. The Plan is sim- 
plicity itself to put in. Just contact your State 
Savings Bonds Director and have him show you just 
how the Plan works. Let him help you set up a 
thorough canvass of your company family, so that 
every employee may be invited to share in this easy 
way to become a shareholder in America. Experi- 
ence in other fine companies shows that such an 
invitation usually results in an enthusiastic response. 











ELECTRICAL SOUTH 


THE U. S. GOVERNMENT DOES NOT PAY FOR THIS ADVERTISEMENT. THE TREASURY DEPARTMENT THANKS. FOR THEIR PATRIOTISM, THE ADVERTISING COUNCIL AND THE DONOR ABOVE. 
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Your 
SUBSCRIPTION ? 


You may have unintentionally overlooked the expiration of your subscription to 


ELECTRICAL SOUTH. 


Yet it is the only magazine of its kind that is published just for you and thousands 
more like you in the electrical business all over the Southern and Southwestern states. 


No matter what nationally known trade magazine you read, there is not one that can 
take the place of ELECTRICAL SOUTH. Our publication is written for Southerners by 
Southerners. It tells about the things you want to know, slanted to the way of thinking 
you understand best. 


So that we can continue to send you ELECTRICAL SOUTH, just return to us the order 
form with your remittance and we'll see to it that you don't miss a single issue from 
now on. Won't you do it today? 


CLIP AND MAIL Today! 


= = = Smith Publishing Co. = 


806 Peachtree St., N. E. 
Atlanta 8, Georgia [___] Renewal Subscription 


You may renew/enter my subscription to ELECTRICAL SOUTH for 3 years 
Name _____ 


P. O. Box or 
Street and No. 


City - : , State - 
Firm _ _ Position . 


Enclosed find $3.00 [| Send bill for $3.00 [| 


ee Se ee eo ee ee ee 
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The modern wire and cable plant to 
serve the dynamic South 


We have served the South for many years, and we 
have been proud to share in this region’s unprece- 
dented growth. 

Now, this new Anaconda Wire & Cable Company 
plant will provide the way to even better service — 
thanks to its modern manufacturing and storage facil- 
ities and central location. 

In fact, everything in this operation has been de- 
signed to give you wire and cable products of high- 
est quality and deliver them to you FAST by truck 
or rail. 

In addition, the complete research and engineering 
facilities and the varied manufacturing skills of the 


entire Anaconda Wire & Cable Company are avail- 
able to— and stand behind —the new Watkinsville 
plant, an expression of Anaconda’s pride to be part 
of the dynamic South. evzes 


Anaconda Wire & Cable Company 


Southern District Sales Offices 
Charlotte, N. C.—Atlanta, Ga.—Birmingham, Ala. 
New Orleans, La.—Tampa, Fla. 


SEE THE MAN FROM 


ANACONDA 


FOR ELECTRICAL WIRE AND CABLE 





Versaformer is an Allis-Chalmers trademark. 


New Versaformer current transformer 


installs as easily as tossing rings 


Cuts installation time from days to minutes! New Versaformer 
current transformer, for indicating, relaying and protective 
functions, eliminates untanking and bushing removal with cir- 
cuit breakers and power transformers. Ends the need for large 
installation crews and equipment. 

Epoxy-resin encased Versaformer unit is completely weather- 
proof! Resistant to salt or acid atmosphere. Never needs paint- 
ing. The complete Versaformer current transformer package 
includes a junction box for immediate conduit hook-up. Sizes: 
from 400/5 through 1200/5 amps. (Relaying accuracy: 10L200 
for 400/5-amp rating.) 

Get all the facts fast! Contact your nearby A-C office or 
Allis-Chalmers, Power Equipment Division, Milwaukee 1, Wis. 
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Hook up new Versaformer current transformer without re- 
moving power transformer or circuit breaker bushings or 
covers. Available in 12, 16 and 20-inch inside diameters; 
rugged epoxy-resin case withstands wide temperature vari- 
ations, severe mechanical shocks. 
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Here’s A Floor Box That Takes 
The Full Range Of Receptacles 


800 “PLUS” 
FLOOR BOXES 


Ne ee > Ge oe ow oe 


ALL THE ADVANTAGES OF THE 800 FLOOR BOX 


“PLUS” Accepts widest range of flush floor 
receptacles through 20 amps—standard service 
fittings taking receptacles through 50 amps. 


“PLUS” Mounting ring for easy field installa- 
tion of intercom and low potential jacks. 


“PLUS” Accepts all standard attachment 


“PLUS” Larger hand-hole for easier fishing. plugs. 


10 “4 4 Oo 
° ees) 
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All of these plus values have been incorporated in the 
new 800-“Plus” Floor Box with no increase in price, 
and without sacrificing any of the quality features of 
the original box. Leveling adjustment has actually been 
increased . . . gasket provides positive water-tight seal 
. . . floor plate now accommodates 4%, % and 1 inch 
conduit . . . and both the 1% and 2% inch deep bodies 


NATIONAL ELECTRIC DIVISION p 


offer a wide range of knockouts. 

Ask your N-E Man for full information on the floor 
boxes that were developed to meet the specifications of 
contractors and engineers, or write for complete, de- 
scriptive literature. National Electric Division, H. K. 
Porter Company, Inc., Porter Building, Pittsburgh 19, 
Pennsylvania. 


p H. K. PORTER COMPANY, INC. 


PORTER SERVES INDUSTRY with steel, rubber and friction products, asbestos textiles, high voltage electrical equipment, electrical wire and cable, wiring 
systems, motors, fans, blowers, specialty alloys, paints, refractories, tools, forgings and pipe fittings, roll formings and stampings, wire rope and strand. 


ELECTRICAL SOUTH for SEPTEMBER, 1960 








“Originators of 544% Step Regulators” 


- ‘ 
+5,! 
‘ , 
Caliband is an Allis-Chalmers trademark. 


Lower! Lighter! Perfect for joint-pole use 
new JFR regulators cut installation costs 


CALIBAND control slashes setting time without changing 
customer voltage or interrupting service! A twist of the knob 
and you set or test voltage level and band width No need 
to return compensator settings to zero. 
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Allis-Chalmers all-new JFR is the top qualifier for joint-pole 
use ... pad or platform mounting. Tank size and weight reduced 
up to 33%, due to JFR’s improved materials and design tech- 


niques. Naturally, you save on transportation, handling and 
installation. 


More new JFR advantages! Now offered as standard, position 
indicator drag hands reset by pushbutton on the control panel. 
A new, quick-sight gauge instantly reveals oil level. Exclusive 
unidirectional breather removes all moisture and contaminating 
gases. And a new cover, with hidden bushing mounting studs, 
cuts maintenance. For all the facts ask your nearby A-C office 
for new JFR Bulletin 21B7977E or write Allis-Chalmers, 
Power Equipment Division, Milwaukee 1, Wisconsin. A-1261 
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Type GTC 1 
One plate tower 
ground clamp 


Type GGH 
Ground Rod Clamp 
Squvore head bolt 


Type GTC 2 Copper Bonded Type GUV 
Two plate tower Pigtail U-bolt ground clamp 
ground clamp porallel or 90° 


Steel Driving Stud 
for Sectional 
Ground Rods 


Blackburn grounding devices will save 
you thousands of dollars annually in 
preventing burnouts of expensive over- 

head equipment. This complete line 
simplifies your stocking problem—one 
source for all your needs. Like all 
BLACKBURN products they are con- 
structed of high-strength corrosion re- 


Copper Alloy CopperBonded Copper Bonded sistant materials—designed for easy 


Coupling Sectional Regular installation and engineered for long- 
for Sectional d roun' ° : 
Gromd tess cromad Reds Gromd feds 14. trouble-free grounding. Always 


specify BLACKBURN. 


Available Through Electrical 
Wholesalers Everywhere 


JASPER 
CORPO 
pariyte Copp ST. LOUIS 14, MO. 
le lom Plates 
744", 10”, 14” dia. 1525 Woodson Rd.—Phone WYdown 3-9430 
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OVERALL COST DEMAND MEASUREMENT 


D OES IT LOGICALLY. 
The Duncan Thermal Demand 


wie? follows the same general 
curve that determines system capacity. 


U NNECESSARY PARTS ELIMINATED 


Long, reliable service is assured by a design using one 
moving part — moving only when the load changes. 








N O CALIBRATION PROBLEM 


Only one adjustment for up-scale point. Adjustments of 
the watthour meter do not affect e thermal accuracy. _ 





C APACITY TO MEET YOUR NEEDS 


Available in a full line of self-contained and transformer-rated 
meters. Maximum range to 200 amperes. 





A CCURACY MATCHES LOAD 


The Thermal Demand Meter does not t peaks. 
It measures actual demand. ” 





N O LARGE INVENTORY 





Dual range scale combinations 
available to cover most rate 
structures with a minimum of 
meters. 


y 


THERMAL | 
METERS 


“Thinking Ahead... Moving Ahead 


..to stay Ahead of Demand” 


WATTHOUR METERS @& MOUNTING DEVICES @ DEMAND METERS 
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Statistical evaluations 


By Joseph L. Peterson 


Supervisor, Product Evaluation 
Meter Department 
General Electric Co. 


@ TEN YEARS of workaday experi- 
ence using the statistical tech- 
niques of sample testing have 
brought General Electric’s Meter 
Department, Somersworth, N. H., 
handsome dividends in the form 
of improved product quality and 
performance, plus dollar savings 
in reduced maintenance and spoil- 
age. 

Since 1950, the Department has 
employed quality control tech- 
niques throughout its manufactur- 
ing processes, from the receipt of 
raw materials right on through to 
the completed products. In addi- 
tion, after the individual meters 
are 100% tested and certified for 
shipment, the Product Evaluation 
Unit of the Laboratory selects a 
continuous random sample and 


audits accuracy and performance. 
Each meter sampled is subjected 
to a stringent series of tests, and 
the results are analyzed statisti- 
cally to give management an un- 
biased measurement of the current 
process quality. In the case of the 
certified single-phase meter lines, 
this measurement is made with a 
confidence level of 99%. 
Fortunately it is not essential 
that one be a statistician to gener- 
ally understand, discuss, and ef- 
fectively apply statistical tech- 
niques. Most of us in the “meter- 
game” had our first encounter 
with these methods with the certi- 
fication announcement of the I-50 
meter in 1951. Here, the group 
accuracy was expressed by two 


statistics, bar-X (X), the arith- 

metic mean, and sigma (¢), the 

dispersion about the mean. 
Historical background 


The theory used in such statis- 
tical evaluations (or if you prefer, 
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sample testing or selective test- 
ing) is not so new as it may first 
appear and a little study will 
show the basic mathematics are as 
much as several centuries old. It 
was in the 1700’s that the proba- 
bility aspects of the binomial and 
norma] distributions were derived, 
and in 1837 Poisson made his con- 
tribution. Though these probabili- 
ty techniques have been employed 
for many years in games of chance 
and in the fields of astronomy, sci- 
ence and agronomy, they remained 
relatively dormant to industrial 
applications. 

In the 1920’s the Bell Telephone 
Laboratories pioneered some of 
this work in industry, but it really 
took World War II to apply the 
greatest impetus. Certainly, the 
Federal Government could not 
100% test the billions of dollars in 
weapons, and historically this can 
be readily understood in the area 
of explosives. Following the war 
the Government issued MIL- 
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Fig. 1—This diagram illustrates the operation of a sample 
test program as applied to meter manufacturing. A few 
modifications would present a practical approach for a 
utility company’s sample testing program. For example, 
the random variables would be such items as age, wear, 


corrosion, surges, etc. 


THE MEAN OR & = Sx 


WHERE X REPRESENTS THE 
INDIVIDUAL VALUES OF NPOPULATION 


THE STANDARD DEVIATION OR & Vi @? = 
n 


Fig. 2—This is the normal distribution curve—the fa- 
miliar bell shaped curve associated with variables plans. 
The mathematical basis for the curve is given in the 
exponential equation at the upper right corner for 
“f(x)". From this curve are derived the two principal 


quantities used in sample analysis: bar-X and sigma. 


ELECTRICAL SOUTH for SEPTEMBER, 1960 





of metering accuracy 


STDS. 105 and 414 for use by the 
general public, and these specifi- 
cations have received wide appli- 
cation in industry. 

Perhaps, without the knowledge 
of statistics, we as human beings 
have been sample testers since the 
start of mankind. We use it every 
day in sampling food and drink 
before we consume a meal, bever- 
age, lot, universe, or whatever you 
prefer to call it. If we encounter 
something unpleasant, we do not 
have to digest it all before our 
senses tell us it isn’t good. Simi- 
larly, when the doctor tests our 
blood he samples but a few drops; 
we wouldn’t expect or want him 
to make a 100% check. This is 
very elementary, but it does point 
out that if a random sample is se- 
lected from a homogeneous group, 
a true measure of the total popu- 
lation can be obtained. 

In a sample testing program for 
a process such as the manufacture 
of watthour meters, the random 
variables attributed to the three 
“M’s” of men, machines and ma- 
terials are constantly at work 
within the process as shown in 
Figure 1. The selecting, testing, 
and analyzing the results of the 
continuous random sample gives 
an over-all measurement of the 
product quality. By stratifying or 
detailing results to such things as 
test stations, specific lots of ma- 
terials, or even to the people per- 
forming an operation, plans are 
rapidly developed and fed back 
into the process to correct or im- 
prove existing conditions. 

Though a utility’s sample testing 
program for determining the con- 
dition of meters in the field is not 
identical with that of a manufac- 
turer, it is similar enough so that 
a few modifications of Figure 1 
would present a practical ap- 
proach. If the sketch of the manu- 
facturing process were replaced 
with a map of a utility’s geo- 
graphic area, and if the cloud of 
impending variables were labeled 
with the likes of age, wear, corro- 
sion, surges, the similarity be- 
comes quite evident. 

So far in describing this gen- 
eral program no mention has been 
made of such things as sample size 
and confidence level. Experience 
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Fig. 3—This diagram illustrates first how the watthour meter accuracy data 
fits the theoretical normal curve. The large black dots are plotted to show 
the normal curve; the triangles show the watthour meter accuracy data. 
As an experiment, the 29,713 meters plotted were considered to be a “uni- 
verse” and 25 samples of 50 meters each were randomly selected and the 
bar-X and sigma were computed for each sample. The 25 bar-X’s calculated 


are plotted above (small black dots at lower center). 


It can be seen that 


they form the expected normal pattern and each sample of 50 meters ac- 
curately predicted the known average or bar-X of —0.03. The bar-X and 
sigma for this distribution are bar-X sub bar-X, or double bar-X, which 
equals —0.03, and sigma sub bar-X which equals 0.03. By equation, for a 
sample size of n, the standard error of the mean is o/ Vn, and the standard 
error of the standard deviation is o/V2n. In our experiment, o/ Vn = 
0.20/50 = 0.028, and o/V2n = 0.20 /V100 = 0.020. 


shows there is no “cure-all” sta- 
tistical plan or program that will 
satisfy all users and their varied 
conditions and procedures. Once 
all of the facets of the plan are 
established and included in its de- 
sign, an existing plan from the 
many texts and tables available 
can usually be found to conform 
quite nicely. 

In designing a plan, a number 
of questions must be answered, 
and generally when they have 
been, the plan is fairly well firmed 
up: 

(1) How is the data to be used? 
Do we merely want an over-all 
result or do we want detail re- 
sults too? If so, into what catego- 
ries will we stratify? 

(2) What are the criteria for 
judgment? What is_ considered 
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good or acceptable? In the case 
of meter accuracy, if 96% of the 
universe is within +2% is this 
satisfactory or adequate? Shall 
performance be measured by full 
load, weighed average, all loads? 

(3) What confidence level is 
needed? Do we want to be 85%, 
90%, 95% sure of the accuracy of 
the sample results? 

(4) What statistical method will 
be used? Variables or attributes; 
single, double, multiple or sequen- 
tial sampling? This will be dis- 
cussed in more detail later. 

(5) How many units should be 
tested? This is determined or 
fixed by our answers to the earlier 
questions. 

(6) How are samples selected? 
Of course, all theory is based on a 
random sample, and this must be 





absolutely adhered to for sound 
predictions. Each meter in the 
universe sampled must have an 
equal opportunity of being se- 
lected. An example of this is the 
inability of a housewife to select 
a good basket of strawberries. In- 
variably she scans the top layer 
and may even peek at a few of the 
second layer berries, but more 
often than not, the small green 
berries we eat were those tightly 
grouped at the bottom of the 
basket. 

(7) How are samples tested? 
Equipments of the highest accu- 
racy and precision are desired, 
and in addition the manufacturer 
requires immediate results for 
feed-back and controls to be ef- 
fective. The utility has similar 
decisions as to what equipments 
to use and whether to field or 
shop test. Since fewer meters are 
to be tested in the sample pro- 
gram, it is advantageous to use 
the best equipments, conditions, 
and personnel which increase the 
reliability of the data. 

The two basic statistical meth- 
ods from which sampling plans are 
derived are called attributes and 
variables. Both methods are used 
extensively by industry, and 
throughout our manufacturing 
process both are used in quality 
control procedures. There are 
many fine texts covering the theo- 
ry, uses, and advantages of each 
method, so only a few brief re- 
marks will be made here. 
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* ACCURACY OF 100 METERS 
ATTRIBUTE METHOD 


An attribute plan is one in 
which the unit measured is judged 
to be either good or bad; go or 
no-go; OK or defective. 

Attribute plans are effective 
where: large samples are practi- 
cal, units can be easily and rapidly 
checked, per cent defective is 
quite large, no great skill or com- 
plex testing required, and does not 
require calculations. 

In the variables plan, each unit 
is represented by a measured 
value, such as reporting the full- 
load accuracy of a meter as 
100.2% rather than just saying by 
the attribute method that the ac- 
curacy is OK. In the variables 
plan, the prediction is made from 
the distribution of the individual 
measurements of the sample; all 
of the actual data are used, and 
the prediction is related to where 
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PERCENT DEFECTIVE OF LOTS SUBMITTED 


Fig. 4—Every sampling plan has an “OC”, or operating characteristic curve, 
which describes just what the plan will do for you. Since there can be an 
infinite number of sampling plans, correspondingly, there can be an infinite 
number of OC curves. Here is a family of OC curves showing the effect of 
increasing sample size. The plans are single sample-variables for a 1.0% 
AQL (acceptable quality level). If you examine the OC curve for n=200, 
lots submitted that are 1% defective will be accepted 95% of the time. 

Lots submitted that are 2.3% defective will be accepied only 10% of the 
time, or will be rejected 90% of the time. The LTPD or “lot tolerance per 
cent defective” is generally shown at 10%. Now compare the OC curve for 
n=20. The AQL is still 1% but this plan will accept lots 9% defective, 
10% of the time. As can be seen, when the sample size or n increases, the 
plan becomes more discriminatory and approaches the perfect plan of a 
vertical straight line. Very little accuracy is gained in variables plans by 


increasing n over 200. 


the “tails” of the distribution ex- 
tend with regard to established 
limits. 

Variables plans are effective 
where: small samples are desired 
such as for a destructive test, the 
unit cost of testing is high, the 
expected per cent defective is low, 
and control charts are desired as 
in a manufacturing process. 

In addition, the variables meth- 
od presents no problem on border- 
line accuracy measurements; for 
instance, if a meter is 97.9% and 
the acceptable limit is 98.0%, 
there could be a human tendency 
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by attributes to accept it, and 
similarly a 98.0% value could be 
rejected. Under the _ variables 
method, whether the value is 97.9 
or 98.1 has but little significance 
with respect to the final predic- 
tion. 

On the other hand, the variables 
plan requires that the population 
being sampled have a relatively 
normal or bell-shaped distribution. 
Figure 2 shows this normal curve 
and the significance of bar-X and 
sigma. As shown, relatively sim- 
ple computations are required to 
determine bar-X, or the mean, 
and sigma, the standard deviation. 
Knowing these two numbers with 
a normal distribution, the per cent 
beyond any established limits can 
be readily predicted. Watthour 
meter accuracies are affected by 
random variables, and a plot of 
their distribution is relatively 
normal. Figure 3 shows a plot of 
29,713 I-55 meters randomly sam- 
pled, and as can be seen, their 
distribution is very normal. Field 
data on both larger and smaller 
quantities show similar distribu- 
tions. 

(Continued on page 135) 
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Penn-Union Double-Tab ‘‘Press-On”’ 
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Fig. 2—Here a cluster mount with high voltage metering equipment 
has been assembled in the meter shop complete with secondary cable 
connected and flexible conduit attached, ready for pole mounting. 


By C. B. Rountree 


Power Contract Analyst 
City of Austin Electric Dept. 
Austin, Texas 


@ THE PRACTICE of building and 
erecting high voltage meter equip- 
ment involves varied requirements 
that come under the headings of 
standards, safety, accuracy, ade- 
quacy, and the ever present factor, 
economy. 

Planning being the initial stage 
of any job, it is first necessary to 
familiarize personnel with the 
steps needed to meet the require- 
ments set forth above. Ordinarily 
the working plans to follow con- 
sist of specification drawings 
showing drilling dimensions of 
cross arms and pole for the mount- 
ing of line hardware, the placing 
of cross arms on pole for locating 
and hanging current and potential 
transformers with their accompa- 
nying buss work so arranged to 
permit safety of operation and 
working clearance where hot line 
maintenance is involved. 

Now that we have our planning 
stage behind us, we are confronted 
by the task of gathering our ma- 
terial for the job. Since we know 
there will be conduit work to do, 
there will be a necessity of pipe 
threading tools, a pipe vice and 
pipe wrenches, as well as numer- 
ous pipe fittings. Any extra trips 
back to the storeroom for forgot- 
ten material are not in the best 
interest of economy, therefore we 
double check to see that our sup- 
ply of necessary items is adequate. 


Hot Dip Galvanized Cluster 
Mount With Adjustable Bands 


Cluster Mount 
Brackets 


Fig. 1—Cluster mount bracket de- 
signed for mounting high voltage 
metering transformers on poles. 
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If we do not have personnel in 
our department experienced 
enough to do a fair amount of line 
work, it is imperative that we ar- 
range with our company’s general 
line foreman for a loan of one or 
two of his linemen. 

If our job has been properly 
planned, the next eight working 
hours will be consumed in carry- 
ing out these plans. This long ac- 
cepted method of installation is 
time consuming and therefore ex- 
pensive. 

Alfred Tramp, Meter Depart- 
ment superintendent of the City 
of Austin, and Hilton Norwood, 
shop foreman, decided that there 
should be an easier, safer and more 
economical method of mounting 
high voltage meter equipment. In 
contrast to the above described 
manner of mounting such equip- 
ment, they have taken a cue from 
the well known distribution trans- 
former and capacitor mounting 
and developed a cluster mount for 
high voltage metering equipment. 

First they built a cluster mount 
bracket, taking into account drill- 
ing dimensions to accomodate the 
mounting of instrument trans- 
formers of different manufacture 
(See Fig. 1). 

On each of the three sides of the 
mounting bracket there were 
placed one current and one po- 
tential transformer. Weather- 
proof, flexible conduit was used 
between the secondary conduit 
boxes. After completion of the 
conduit run between all trans- 
formers, secondary wiring was 
pulled through and connections 
made at each transformer. For 
connections between transformers 
and meters, the same type of flex- 
ible conduit was used, in which 
the meter cable was pulled. The 
correct length of this conduit was 
pre-determined so that a sufficient 
amount would be in place on the 
assembly, leaving only the neces- 
sity of the meterman on the 
ground to make the conduit con- 
nections to the meter box and ca- 
ble connections to the meter test 
switch. 

From this we can see that our 
high voltage metering equipment 
has been completely shop as- 
sembled (See Fig. 2). It can then 

(Continued on page 134) 
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Why not hermetically-sealed 
single-phase watthour meters? 


By W. H. Farrington 


Staff Meter Engineer 
Texas Electric Service Co. 
Fort Worth, Texas 


@ GREATER DEVELOPMENTS and im- 
provements have been made in 
single-phase watthour meters in 
the past twelve to fifteen years 
than in all previous years. 

A few of these developments 
and improvements are as follows: 

(1) The capacity of the meter 
has been extended. 

(2) The bearing system has been 
improved. 

(3) There are fewer screw or 
bolt type connections to give 
trouble. 

(4) The meter is more corro- 
sion-resistant. 

(5) They have better insulation 
as a protection against breakdown. 

(6) Magnets have been im- 
proved. 

(7) Gearing has less friction for 
longer periods of time. 

(8) The meter holds its calibra- 
tion within acceptable limits for 
indefinite periods of time. 

(9) They are received from the 
manufacturer in such condition 
that they can be accepted without 
test. 

All of the above items, and more 
that are not mentioned, have made 
it possible to extend test periods 
far beyond what was thought pos- 
sible twelve or fifteen years ago. 
Now, the trend is toward sample 
meter testing which, in a great 
many meter engineer’s opinion, 
will be the generally accepted test 
method within a few years. 

In order to further improve the 
meter, they could be so designed 
that dust, moisture, insects, etc., 
could not collect in the meter. The 
cover should be manufactured 
from material that would retain 
the advantages of glass but would 
practically eliminate breakage. 

This could be accomplished by 
the use of a hermetically-sealed, 
completely molded base including 
the present cover, with the excep- 
tion that a heavy, protected glass 
or plastic material would be in- 
cluded for reading purposes. 

The question may well be asked 
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at this time—How will minor re- 
pairs and adjustments be made? 
The answer is—it is not intended 
that they will be made, because it 
is believed that they will be prac- 
tically eliminated by more im- 
provements that could be expect- 
ed to be possible with the use of 
a hermetically-sealed meter. 

A survey on our system for one 
year of all troubles reported on 
single-phase meters, revealed that 
only four per cent were of a major 
nature. Practically all of the 96 
per cent of minor troubles could 
have been eliminated by an im- 
proved hermetically - sealed watt- 
hour meter. 

Since minor repairs and adjust- 
ments will not be made, some of 
these improvements could be: 

(1) Elimination of all screws and 
bolts that could possibly cause 
trouble. 

(2) No adjustments for calibra- 
tion would be provided, or needed. 

(3) All screws and adjustments 
for bearings would be eliminated. 

(4) Stators, magnets, frame, 
register, etc., would be welded, 
riveted or molded. 

(5) All replaceable gaskets would 
be eliminated. 

These and many more improve- 
ments which would be thought of 
in designing such a meter would, 
for all practical purposes, elimi- 
nate the necessity for making 
minor repairs, which is the reason 
in the great majority of instances 
for having to test the meter. 

There would be some major 
troubles, such as damage by light- 
ning, damage by falling, or being 
hit by something. These meters 
would be retired without an at- 
tempt to repair. For these types of 
major repairs, it is generally found 
now that they cannot be repaired 
economically. 

I believe that a properly design- 
ed hermetically-sealed meter of 
the type proposed would be practi- 
cal, because the elimination of the 
necessity for making minor re- 
pairs and adjustments, replacing 
gaskets, replacing glass covers, 
washing cover, etc., would more 
than compensate for the small per 
cent of meters retired because of 
major troubles. 





New meters make debut with 


By Edward W. Schwarz 


Asst. Engineering Manager 
Sangamo Electric Co. 
Springfield, Ill. 


@ A MAGNETIC flotation system, 
which replaced the ball and jewel 
bearing, is one of the major design 
changes incorporated in Sangamo’s 
new J3 _ single-phase watthour 
meter. Now in full scale produc- 
tion, the J3 meter also includes a 
new damping magnet system uti- 
lizing two pairs of damping mag- 
nets located in the sides of a new 
frame. 

Other important improvements 
were carried out to give the J3 ad- 
ditional operating advantages: 
epoxy coated current coils, new 
cover ring and gasket principle, 
and reduced height. 

Throughout all stages of J3 re- 
search and development, the main 
engineering objectives were prin- 
cipally concerned with the criteria 
that affect sustained accuracy of 
watthour meters. The basic rea- 
soning for the emphasis on a new 
watthour meter with better sus- 
tained accuracy characteristics was 
the continuing industry trend to- 
ward sample testing of single- 
phase meters. 

All of the design changes were 
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Details of the Sangamo J3 meter disk floating system are shown 
here. A feature of the design is the visibility of the magnet gap. 
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accomplished without sacrificing 
the proved and accepted features 
of sectionalized construction, low 
starting watts and low losses, con- 
trollable endshake, and _inter- 
changeability. 

The floating system of the J3 
consists of two cylindrical Alnico 
magnets located below the disk. 
One of the magnets is die-cast to 
the spindle directly below the disk. 
The other is staked into an alu- 
minum housing which, in turn, is 
positioned in the die-cast frame. 
The magnets are positioned so that 
the north pole of the upper float- 
ing magnet faces downward, while 
the north pole of the lower mag- 
net faces upward. The magnetic 
field created by the two magnets 
floats the disk and spindle assem- 
bly. The alignment of the flotation 
system is simplified by use of only 
two magnetic components com- 
pared to designs requiring three 
or more. 

The flotation magnets are man- 
ufactured by Sangamo. High co- 
ercive force (1000-1100 oersteds) 
non-directional Alnico is crushed 
to a fine powder, blended with 
epoxy, and then molded to form 
the identical upper and lower 
cylindrical magnets. By virtue of 
the closely controlled manufactur- 
ing process, the magnets are ex- 
tremely uniform, both mechanical- 
ly and magnetically. 

Another of the design considera- 
tions in developing the magnetic 
floating system of the J3 was to 
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provide a large air gap between 
the two magnets. The air gap is 
held at 0.06 inch which insures 
adequate mechanical clearance. In 
addition, this large air gap is 
clearly visible so that a quick in- 
spection is possible. By utilizing 
opposing magnetic fields instead 
of magnetic fields, that attract, the 
Sangamo design further insures 
that the gap will remain clean in- 
definitely. Any magnetic particles 
would tend to be repelled out of 
the gap—hence, could not bridge 
the two magnets and create a pos- 
sible source of erratic light load 
registration. 

One of the major reasons for 
using Alnico material for the flo- 
tation magnets is its very low 
temperature coefficient. This low 
temperature coefficient implies 
small flux density variations, re- 
sulting in negligible disk move- 
ment from the center of the damp- 
ing magnet gap over an extremely 
wide ambient temperature range. 
This, plus a new Class 1 tempera- 
ture compensation, provides an ex- 
cellent temperature registration 
curve. 

Throughout the development 
stage, and thereafter, exhaustive 
tests were conducted to determine 
surge resistance of the magnetic 
support system. Surge tests of 20,- 
000 amperes through the neutral 
wire and 2,000 amperes through 
the current coil (as prescribed by 
MSJ-10) fail to affect the charac- 

(Continued on page 133) 


Here the moving system is in position 
in the frame, as viewed from the front. 
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Westinghouse 


By Thomas D. Barnes 


Manager Meter Engineering 
Westinghouse Meter Plant 
Raleigh, N.C. 


@ WITH THE DEVELOPMENT of the 
new magnetic material, barium 
ferrite, the means became avail- 
able for a design of magnetic bear- 
ing that would match the stringent 
requirements peculiar to watt- 
hour meters, Figure 1. This new 
material has exceptionally high 
stability resulting from its remark- 
able coercive force of around 1800 
oersteds, or some two to three 
times that of the high energy al- 
nico materials, It is the only known 
material that requires no normal- 
izing to provide magnetic stability 
and thus can be used at maximum 


residual induction for most appli- Fig. 1—Exploded view of components that make up disk and bearing 
cations. 


system of the D2 meter. In the background is a D2S Class 200 meter. 
As shown by Curve A in Figure 


2, barium ferrite essentially has 
no minor hysteresis loop, as the GAP i 
residual induction (Br) remains DE MAGNETIZATION 
virtually constant even after being AND RECOIL LOOPS Bee 1 + 10 
completely demagnetized tempor- 
arily with a coercive force equiv- 1 | | 
alent to its inherent H. value of io 1 
1800 oersteds. The solid line indi- , | 
cates the original induction curve, = 4 
the dotted line that of the flux re- | 
turn after the 1800 oersted demag- + 
netization. fe (0) 3 % % CHRO 
The exceptional stability of bar- met | | 
ium ferrite magnets is evidenced (Cc) ALNICO Y~ 
by the fact that magnetic fields of 
20,000 ampere-turns-per-inch are 
required for magnetization. All | 
other magnetic materials such as ea i 
| 
| | 
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the alnicos of Curve C, etc., re- 
quire an initial weakening or 
normalizing to provide minor hys- 
teresis loops (Curves C, and C.) | 4 
for full reversibility. Complement- A) BARIUM FERRITE 
ing these properties, barium fer- " oye as. = 
rite, as a ceramic magnet, also has GAP LINE? po =e Br 
very high resistivity and low den- gg Ma -— 
sity which makes it particularly 
adaptable to rotating systems such 2000 1800 1600 1400 1200 1000 800 600 400 200 0 
as are used in watt-hour meters. DEMAGNETIZING FORCE — H — OERSTEDS 

The Westinghouse magnetic . oo . P 
bearing egiegs two ii shee Fig. 2—A desirable feature of barium ferrite is that it has essentially no 
shaped magnets of barium ferrite minor hysteresis loop, and residual induction, Br, remains virtually 
mounted in steel flux return cups constant even after being completely demagnetized temporarily with a 
and magnetized to oppose each coercive force equal to its inherent He value. 
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other. One of these is mounted in 
the lower bearing mount, the other 
on the bottom of the rotor shaft, as 
shown schematically in Figure 3. 

The magnets are die cast in- 
tegrally in precision machined 
steel cups which are assembled to 
close tolerances for maximum con- 
centricity and uniformity. When 
assembled, magnetic efficiency is 
quite high due to the small work- 
ing gaps and negligible flux leak- 
age as indicated schematically in 
Figure 3, lower left. 

This accounts in part for the 
vertical support “stiffness” of the 
system, and also for its independ- 
ence from external fields, a con- 
dition that can be readily verified 
by noting the absence of magnetic 
attraction on any iron or steel 
piece held adjacent to the bearing 
system. Magnet separation is ap- 
proximately .020 inch. 


Independence of fields 


Partly because of the distance of 
the magnetic bearing from the 
glass cover but primarily because 
of its extreme inherent stability, 
the Magnethrust bearing cannot 
be demagnetized by strong surge 
fields or by tampering with mag- 
nets. In fact, the high-energy al- 
nico magnets used for damping 
would be weakened before those 
of the bearing system. 

As illustrated in Figure 3, guide 
bearings to restrain driving torque 
side-thrusts are used at both ends 
of the rotor system. Each of these 
consists of highly polished and 
flexible 0.019-inch-high chrome 
steel pins in the mounts and high- 
purity bearing-graphite journals 
in the rotor shaft. 

The system has been designed 
for minimum vibration and bear- 
ing pressures to assure quiet oper- 
ation and maintenance-free bear- 
ing life of at least 30 years. Cal- 
culations and various extensive 
tests have demonstrated that the 
bearings operate quite conserva- 
tively with maximum side-thrust 
pressures well below the recom- 
mended maximum loading for 
graphite. Pressures are only 3 
grams at the top bearing and less 
than 7 grams at the bottom bear- 
ing at maximum meter load. Typi- 
cal life tests under various en- 
vironments and severe test cycles 
yield over 100 million revolutions 
at maximum torques with no dis- 
cernible wear on either the graph- 
ites or pins. 


Ruggedness of bearing 
The Westinghouse 
bearing is designed to meet ex- 
treme shock conditions of far more 


magnetic 
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Fig. 3—The schematic diagram at right shows the positioning of the 
various components of the magnetic repulsion bearing as well as the 
guide pins that ride in graphite journals. The sketch at left shows the 
magnetic circuits involving magnets and steel cups. 


severity than encountered in ship- 
ping and handling. Clearances 
have been designed to prevent any 
permanent deflection of the bear- 
ing pins. Also the lower bearing 
has been designed for controlled 
clearances between the lower pin 
and the bearing cavity in the bot- 
tom of the rotor shaft to prevent 
vertical impacting between the 
magnet units, even though tests 
have indicated that this would not 
be harmful. Because of this built- 
in clearance, it is impossible to ad- 
just the lower bearing with in- 
sufficient clearance between rotor 
and pin. The bearing is also im- 
mune to any practical thermal 
shock or atmospheric condition. 

The Magnethrust bearing is in- 
herently unaffected by any accu- 
mulation of possible magnetic 
particles inasmuch as they would 
be oriented flat against the magnet 
faces and thus have no affect on 
performance. 


One variable inherent in all 
magnetic systems is that of change 
of strength with temperature. The 
Magnethrust bearing system has 
been so designed that the resulting 
temperature coefficient is negligi- 
ble. Vertical change in rotor po- 
sition is thus only a few mils over 
a wide temperature range. 

The barium ferrite magnet is a 
form of ceramic and therefore has 
the characteristics of being non- 
metallic, inorganic, non-conduct- 
ing, and manufactured by sinter- 
ing at high temperatures. Because 
of their oxide nature, such mag- 
nets are particularly corrosion re- 
sistant and chemically stable. 

Coupled with the new bearing 
itself are other features making 
for long accuracy life in the new 
Type D2 meter. Maximum cor- 
rosion protection is obtained by 
such features as die-cast aluminum 
frames finished with the specially 

(Continued on page 133) 
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Revere No. 9605 
Fluorescent Luminaire 


Revere Series 8650 
“Fluoresign” Fluorescent Luminaire 


Revere No. 3151-A 
Incandescent Underneath Floodlight 


Widest line of fixtures lets you light store or 
building fronts the one best way for each job 


There’s one best way to solve each application problem 
in lighting store fronts or building fronts. Whichever 
way you decide is best for the job at hand, you'll find 
your Revere wholesaler has exactly the fixtures you need. 

Revere makes the widest line of outdoor lighting 
equipment — engineered for easy installation, struc- 
turally matched for strength and balance, and design- 
matched for peak lighting efficiency and best appearance. 

You can solve more outdoor lighting problems of any 
type — selecting the equipment to do the job best — 


knowing you can get it from Revere. Revere offers a 
complete line of hinged or rigid poles . . . mercury, in- 
candescent or fluorescent luminaires . . . floodlights, 
fixtures and fittings. All equipment from your Revere 
wholesaler simplifies ordering and assures delivery of all 
components to your job site according to your schedule. 

Ask your wholesaler about Revere outdoor lighting 
equipment for your next installation, no matter what 
equipment is called for to do the job best. Write to us 
for a catalog showing Revere’s complete line. 


OUTDOOR LIGHTING 


Revere Electric Mfg. Co. 


© 7420 Lehigh Avenue ¢ Chicago 48, Illinois (In suburban Niles) 


Long Distance Phone: Niles 7-6060 © Chicago Phone: SPring 4-1200 © Telegrams: WUX Niles 
In Canada: Curtis Lighting, Ltd., Leaside, Toronto, Ontario 








New look in protective relaying 


By N. Kreekon 


Application Engineer 
Switchgear Dept. 
Allis-Chalmers Mfg. Co. 


@ For Over 50 years the power 
engineer has been dependent up- 
on a relay having an induction 
¢etement such as a rotating disc. 
Up to now, the induction type re- 
lay has provided him with the only 
reliable and relatively flexible tool 
for power line and distribution 
network protection. Now the rap- 
idly growing electronic industry 
has provided us with components 
that, when properly applied, have 
led to important improvements in 
the basic art of protective relay- 
ing. 

A major contribution to power 
and industrial relaying is in the 
recent development by Allis-Chal- 
mers of a protective relay based 
on the use of semi-conductor de- 
vices—diodes, transistors, therm- 
istors and _ varistors. Used in 
combination with these electronic 
components are conventional cir- 
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_ PRIMARY CURRENT 


f TRANSFORMER | 


Fig. 1—Here are the elements of a typical overcur- 
rent relay application. Not shown are pushbuttons 
for read and reset of target lighter. One trip unit can 
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cuit elements — resistors, capaci- 
tors, and transformers. 

Being static, the newly de- 
veloped relay has features that are 
superior to the presently used in- 
duction disc type relay. 

Some of the advantages are: 

(1) Reset time instantaneous— 
coordination. : 

(2) Lower maintenance — no 
moving parts. 

(3) Calibration requires less 
skill. 

(4) Shock resistant. 

(5) Moisture proof. 

(6) Less mounting space. 

(7) Flexible curve shape. 

This article describes the first 
in a complete line of static relays, 
the overcurrent relay. 


Description of operation 


The new static relays are ar- 
ranged in building block form, as 
shown in Figures 1 and 2. There 
are four components in the pro- 
tective scheme using static relays: 


(1) Auxiliary current trans- 
formers and resistors. 


(2) Static relay. 





TRANSFORMER 


SHUNT 
RESISTOR 


STATIC RELAY 


(3) Trip unit. 

(4) Pushbutton for target indi- 
cation and target reset. 

Since a voltage signal is re- 
quired to operate the relay, a re- 
sistor is used to shunt the secon- 
dary of an auxiliary current trans- 
former or is connected directly 
across the secondary of the pri- 
mary current transformer. The 
usual current transformer shorting 
switches can be omitted, since a 
resistor is connected permanently 
in the current transformer circuit. 

The power of the auxiliary cur- 
rent transformer is fed into the 
inverse-time circuit of the relay. 
This circuit remains inactive un- 
til the signal becomes greater than 
tap setting or pick-up setting of 
the relay. 

To make this circuit suitable for 
protective relaying purposes, its 
characteristics must be extremely 
flexible. Its accuracy must be un- 
affected by temperature variation 
normally encountered in locations 
where protective relays are in- 
stalled. 

Excessive overload due to short 
circuits in the power circuit, and 


TRIP UNIT 


CIRCUIT BRE AKER 


be used with a number of relays, but each circuit 
breaker must have one trip unit. The components of 
the static relay are shown in Fig. 2. 
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equipment 


resulting voltage surges must be 
absorbed in such manner that no 
damage results to the relay unit, 
and relay action must be main- 
tained in a predetermined man- 
ner. 

The output of the static relay is 
connected to a trip unit which 
functions like an auxiliary relay. 
The trip unit is essentially an ‘“‘on- 
off” transistor circuit. 


Upon receiving a signal from the 
static relay, the trip unit ‘“con- 
ducts,” closing the circuit connect- 
ing the tripping battery to the 
trip coil of the breaker. An 
auxiliary switch which opens with 
the breaker interrupts the trip 
circuit. Interruption of the fault 
in the primary circuit stops the 
signal from the static overcurrent 
relay and returns the trip unit to 
“off” position. 


The trip unit is capable of 
handling a 4-ohm trip coil at 120 
volts d-c continuously. The size 
of the trip unit can be altered to 
meet ordinary trip current re- 
quirements corresponding to dif- 
ferent trip voltages. It is prefer- 


Fig. 3—This cutaway view of the epoxy-resin filled 
relay shows the simple adjustment dials. They set 
time, tap, and instantaneous values. 


AUX. CURRENT 
TRANSFORMER 
---§ LI 
eur ~ 

4 $ ig 

J} 

CURRENT 


TRANSFORMER 























INSTANT 
ACTING 
RELAY 


RESISTOR 











CIRCUIT 
BREAKER 
TRIP UNIT 

















TRIP UNIT [*—— OTHER PROTECTIVE RELAYS 


—— 


CONNECTED TO THE TRIP UNIT 


Fig. 2—The components indicated by the black squares are incorporated 
in the static relay and are potted in epoxy-resin. The relay output is fed 
to the trip unit which acts as a static switch to close the tripping cir- 
cuit. Current is used only during triv operation. 


ably mounted close to the circuit 
breaker. The problem of indication 
of relay operation by completely 
static means was solved using a 
neon target light in combination 
with a pair of digital computer 
style memory cores. 

Upon operation of the static re- 
lay, the signal that caused break- 
er to trip energizes the memory 
core. This intelligence is retained 
indefinitely until a “read” push- 


button is pressed to release this 
intelligence. Two indicating lights 
give target indication, depending 
on whether trip was time or in- 
stantaneous. This light will remain 
energized until “reset” button is 
pressed. 


Construction details 


The components of both the 
static relay and the trip unit con- 
sist of semi-conductors, such as 
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Fig. 4—Curve shape falls along general lines of 
conventional relays. This curve shows band for typi- 


cal short-time overcurrent relay. 
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Fig. 5—These diagrams show how 
the new static relay can be co- 
ordinated with other system pro- 
tective devices. 
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diodes and transistors, combined 
with conventional circuit elements, 
such as resistor and capacitors. All 
elements are then completely en- 
cased in epoxy-resin for a shock- 
resistant, moisture-proof, sealed 
unit. No effort was made to min- 
iaturize the relay unit because re- 
liability during operation is im- 
proved when ample clearance is 
provided between all component 
parts. 

Simple, conveniently arranged 
adjustments are provided on the 
face of the relay. Figure 3 shows 
the three adjustments which pro- 
vide the selection of the proper 
characteristics required for appli- 
cation. 

(a) Time setting. This adjust- 
ment provides the family of curves 
for a given inverse characteristic 
built into the relay. The scale is 
provided with numbers 1—100, 
which are relative only. 

(b) Tap setting. This adjust- 
ment has five taps for each relay 
range. Ranges are .5 to 2.5, 2 to 6, 
and 4 to 12. The tap setting is 
provided with positive position 
locking screw. 

(c) Instantaneous setting. This 
adjustment has a continuous ad- 
justment over its entire range. 


Performance characteristics 


Although the curve shape pro- 
duced by the new static relay can 
be any shape desired, the curve 
shape offered initially will fall 
along the general lines of conven- 
tional type relays. Figure 4 shows 
the band for typical short-time 
overcurrent relay. 

As can be seen by Figure 5, a 
straight line characteristic can of- 
fer better coordination with fuses 
for example. The fact that the 
curve shape can be changed opens 
a completely new concept in pro- 
tective relaying. Coupled with the 
fact that the reset time is instan- 
taneous, performance in coordina- 
tion problems can be more ac- 
curately predicted. 

Considering the simple matter 
of calibrating, any two points as 
determined with an ammeter and 
cycle counter are sufficient to de- 
termine the curve shape. 


Application of static relays 


It is expected that the applica- 
tion of the new static relays will 
fall in line with general relay ap- 
plication practice. It is important 
to know that the personnel now 
trained to handle induction relays 


can be used to test and calibrate 
the new static relays. 

Calibration procedures can be 
simplified because of the absence 
of moving parts. The present de- 
sign of these relays includes five 
taps for the inverse time unit and 
a continuous adjustment for in- 
stantaneous trip unit. For those 
applications using auxiliary cur- 
rent transformers, taps can be pro- 
vided to cover a multitude of 
ranges. 

Since the component parts are 
completely covered with potting 
material, maintenance work in 
combination with these relays will 
be reduced to an occasional re- 
calibration procedure, which can 
be done with a standard set of in- 
struments and does not need to be 
any different from the procedure 
which is now used in combination 
with induction disc relays. Me- 
chanical adjustments cannot be 
made because there are no moving 
parts other than the time and 
range controls which can be ad- 
justed to svit application require- 
ments. 


Future possibilities 


Output of relays could go direct- 
ly to computer which integrates 
signals and takes necessary action 
to readjust system, drop load, add 
capacity or otherwise alleviate the 
overload condition. 

Although this article describes 
the overcurrent relay in detail, a 
complete line of protective relays 
will be made available. These new 
relays offer almost unlimited pos- 
sibilities in application. Some of 
the advantages are: 

(1) Testing time reduced, espe- 
cially if straight line characteristic 
is standardized. 

(2) Maintenance is reduced, no 
moving parts to cause trouble. 

(3) Calibration requires mini- 
mum skill. 

(4) Shock resistant. 

(5) Moisture proof. 

(6) Less mounting space re- 
quired. 

(7) Interconnections 
small control wires. 


can be 
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By Fred C. DeWeese 


Consulting Engineer 
Raleigh, N. C. 


@ WHEN WIRES AND CABLES are 
strung in the open, such as over- 
head lines, they come under a 
somewhat different category than 
when installed indoors, since the 
outdoor temperature varies over 
a wide range and is completely 
beyond control. It is, however, 
generally considered safe to as- 
sume there will always be a slight 
component of air movement across 
the line conductors during that 
part of the day when the sun is 
brightest and maximum tempera- 
tures prevail. This is generally the 
critical period of the day insofar 
as the permissible current carrying 
capacity of a given conductor is 
concerned. 

An inspection of Figure 5, which 
indicates a plan view of a more 
or less typical overhead distribu- 


Y 
oO 
Sa) 
N 
> 
> 
Lan 
oO 
° 
- 
Gd 
> 
a4 
H 
< 
' 
° 
io) 
vt 
ww) 
> 
ro) 
ioe 
< 
i) 
2 
_ 
lo4 
ea} 
[24 
- 
3 
) 
i 
2 
i) 
= 


0.6 


tion circuit layout on city streets, 
shows that the direction of wind 
may be parallel or approximately 
parallel to a certain section of a 
given line, in which case the wind 
may act as a deterrent to heat dis- 
sipation. Figure 5 illustrates quite 
clearly the fallacy of striving for 
too great an accuracy in connection 
with computing heat dissipation by 
forced convection in an overhead 
line. 

In any case it is advisable to 
assume, for the purpose of heat 
loss calculations, a comparatively 
low wind velocity, since a load 
current that may produce only a 
nominal temperature rise under 
average conditions may very well 
result in excessive temperatures 
under less favorable atmospheric 
conditions. Authoritative sources 
generally agree that it is safe to 
assume a wind velocity of two 
feet per second (1.36 miles per 
hour), crosswise to the conductor. 

Unit heat dissipation by forced 


ARROWS INDICATE DIRECTION OF 





Fig. 5 - At a given moment wind 
direction may vary widely for a 
typical overhead distribution cir- 
cuit following city streets. 


convection in watts per square 
inch of conductor surface may be 
derived from the following equa- 
tion: a 
0.0128 x /v x A 
» +123 x Vd 

watts per square inch (4) 
where v = air velocity in feet per 
second 





Wo 


EACH SMALL HORIZONTAL 
DIVISION EQUALS 0.02 WATTS 


EACH SMALL VERTICAL 
DIVISION EQUALS ONE DEGREE C 
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HEAT DISSIPATION IN WATTS PER SQUARE INCH OF CONDUCTOR SURFACE 


Fig. 6—Heat loss curves for bare copper wire and cables—air velocity 2 fps 


ELECTRICAL SOUTH for SEPTEMBER, 1960 





Table 7—Values for use in equation (4) 





#°C 


T 


Te 


(0.0128 x 
Vv «At 
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123 
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SasKsa SSSKSRS 


asassE S 


S288R8 


(5) 


40°C Basic Air Temperature 


318 
320.5 
323 


325.5 
330.5 


333 
335.5 
338 
340.5 
343 
345.5 


35°C Basic Air Temperature 


315.5 


318 
320.5 
323 


325.5 
328 


30°C Basic Air Temperature 


310.5 
313 


338 
340.5 


25°C Basic Air Temperature 


305.5 
308 
310.5 
313 


20°C Basic Air Temperature 


300.5 
303 
305.5 
308 
310.5 
313 
315.5 


318 
320.5 
323 
325.5 
328 
330.5 
333 


15°C Basic Air Temperature 


(6) 


0.18102 
27153 
-36204 
45255 


54306 
63357 


0.72408 
81459 
90510 
99561 

1.08612 

1.17663 


0.27153 


0.27153 
36204 
45255 
54306 


63357 
-72408 


0.81459 


17663 
1.26714 
1.35765 


0.27153 
36204 
45255 
-54306 
-63357 
-72408 


0.81459 


0.27153 
36204 
45255 
54306 
63357 
-72408 
81459 


0.90510 

-99561 
1.08612 
1.17663 
1.26714 
1.35765 
1.44816 


0.36204 
45255 
63357 
-63357 


0.10910 
12564 
-14288 
16085 


17957 
.19905 


0.03469 
.04738 
-06066 
07457 
08910 
-10427 


0.12012 


0.03307 
04518 
05788 


.07116 
08506 


-09959 


0.11477 


0.03150 
-04305 
-05517 

06786 


108115 
:09505 


0.10958 
12475 
-14060 
15713 
-17438 
-19234 
21106 


0.02998 
-04099 
05255 
-06467 
.07736 

09 


-09064 
10454 


0.11907 
-13425 


0.12809 
-14327 





t == temperature rise in degrees 
c. 

T. = (T + T,) /2 = average ab- 
solute temperature in degrees C. 

d=—diameter of conductor in 
inches. 

This equation is an approxima- 
tion, said to be applicable for use 
with wires and cables having di- 
ameters above about ™% inch and 
wind velocities in the order of 0.5 
feet per second and above. An im- 
portant item to be kept in mind, 
however, as previously discussed, 
is that the results derived from its 
application will very likely cor- 
respond more nearly with true 
values for the assumed conditions 
than the assumed conditions cor- 
respond to actual wind velocity 
and temperature. 


Wind effect 


It will be seen from equation (4) 
that the heat dissipation w. varies 
directly with the square root of 
the wind velocity; and from equa- 
tion (2) that the heat dissipation 
by radiation, varies directly as the 
emissivity constant “e’”. Since ‘“‘e” 
is appreciably affected by the col- 
or of the conductor surface, a con- 
ductor that has been in service 
only a comparatively short length 
of time will have lower heat dis- 
sipation by radiation—in the order 
of 60 per cent of that for a con- 
ductor with normally weathered 
surface. 

When the problem is considered 
from a viewpoint of the non-con- 
formity of assumed conditions with 
the average atmospheric conditions 
along a given line, it would seem 
to make little difference whether 
the equation is an approximation, 
since only approximate results 
could be expected in any case. 

As in the case of equation (1), 
applied to computing heat dissipa- 
tion by free convection, it is ad- 
visable to compute and tabulate 
values that are common to a given 
temperature rise, the use of which 
results in the mathematical work 
being greatly reduced. (See Tables 
7, 8, and 9.) 

The values in Table 7 are com- 
mon to all conductor materials. 
Table 8 is for use with copper and 
Table 9 is for use with aluminum 
conductors. The table values are 
for use in equation (4) for a given 
temperature rise above basic air 
temperatures of 40°C (104°F); 
35°C (96°F); 26°C (86°F): 25°C 
(77°F); 20°C (68°F) and 15°C 
(59°F). These ‘basic values pro- 
vide a range that should suffice 
for use at high, moderate, and 
winter time temperatures that may 
be encountered in the United 
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Table 8 — Square root of diameter 
Copper wires and cables 


Table 9 — Square root of diameter 


Aluminum cables 





Vd MCM | 


Bin 


AWG or 
MCM 


MCM | \/d MCM | Vd 





37984 
40252 
42654 

















266.8 
300 











1.07347 
1.08162 
1.10257 
1.12177 


1.14015 
1.15742 
1.17408 
1.19006 
1.20542 


336.4 
350 
397.5 
477 


0.81566 
82512 
85042 
89007 


500 0.90061 
556.5 92504 
636 95799 
715.5 98662 
750 0.99831 
795 1.01295 
874.5 


1.03738 
954 1.06019 











Note: Where two cables of the same cross section are 
available, the table value applies to the one with the 
smallest number of strands. 





States and foreign countries. 

By application of the values in 
Tables 7, 8, and 9 it is a simple 
matter to compute the heat dis- 
sipation by forced convection of a 
given conductor at a given temper- 
ature rise above the basic air 
temperature that would seem to 
more nearly correspond to atmos- 
pheric conditions in the section of 
the country where the study is 
under consideration. (Column (6) 
of Table 7 gives (0.0128 x V/v x 
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TEMPERATURE RISE ABOVE 40° 


0.3 


A.), the numerator of equation 
(4), at a given temperature rise. 
Column (8) gives values of w,, 
unit heat dissipation by radiation, 
which are independent of the con- 
ductor diameter and derived from 
equation (2). Table 8 gives the 
square root of the diameter “d” of 
copper wire and cable. Table 9 
gives the square root of “d” of 
aluminum cables. 

Solution to the following ex- 
ample will demonstrate the pro- 


0.4 0.5 0.6 


cedure and application of the table 
values. 


Example 4: For a 500 MCM hard 
drawn copper cable, with temper- 
ature rise 30°C above air temper- 
ature of 40°C., and air velocity 2 
feet per second, it is required to 
find the following: w,. = heat dis- 
sipation by forced convection in 
watts per square inch; w = total 
unit heat dissipation in watts per 
square inch; and I — permissible 


EACH SMALL HORIZONTAL 
DIVISION EQUALS ‘0.02 WATTS 


EACH SMALL VERTICAL 
DIVISION EQUALS ONE DEGREE C 


0.7 


0.8 


HEAT DISSIPATION IN WATTS PER SQUARE INCH OF CONDUCTOR SURFACE 


Fig. 7—Heat loss curves for bare copper cables—air velocity 2 fps 
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current carrying capacity in am- 
peres, 

From Table 7, column (6), the 
numerator (0.0128 x \/v x A.) 
0.54306; column (7) T, °” 
2.0392; and column (8) w, 
0.07808 watts per square inch. 
From Table 8, 500 MCM copper 
cable, /d = 0.90207. Substituting 
in equation (4), we have 

0.54306 
2.0392 x 0.90207 

= 0.29522 watts 

From column (8), w, = 0.07808 


Ww, = 
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watts, and w = w. + wr = 
0.37330 watts total per square inch. 

The 60-cycle resistance of 500 
MCM hard drawn copper, at 70°C 
is 0.13895 ohm. From Table 2, col- 
umn (10), we find a value of 161,- 
975 square inches per mile, from 
which 


oe Y 161,975 x .3733 








0.13895 
= 660 amperes at 60 cycles. 


From Table 4, the relative cur- 
rent carrying capacity of hard 
drawn copper, 97.3 per cent con- 


30 35 40 45 50 55 


ductivity, is given as 98.86 per 
cent. Then 660/0.9886 — 668 am- 
peres, which checks the value on 
the curve, Figure 8. 

What will be the current carry- 
ing capacity of a 500 MCM alum- 
inum cable under the conditions 
as given in Example 4? 

161,975 x 0.3733 


I= a 
0.22142 


== 522 amperes at 60 cycles. 








The unit heat dissipation w, 
(Continued on page 132) 
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TOTAL TEMPERATURE - DEGREES F 
Fig. 8—Temperature-current curves for copper wire and cables—air velocity 2 fps 
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New utility 





G-E impulse generator 


A new, high-accuracy system to 
generate impulses for the operation 
of demand meters, totalizing relays, 
and data counting and printing has 
been developed by General Electric 
Co., 1 River Rd., Schenectady 5, N. Y. 

The new Impulse Generator, des- 
ignated type D-41, is applicable to 
large consumer billing, tie-line me- 
tering between utilities, electric gen- 
eration, load survey, and kilowatt 
demand load control systems. The 


device can be used where conditions 
of oscillation or float of in-out power 
occur with no impairment of ac- 
curacy. 

The system can feed up to 10,000 
impulses per hour with as high as 
10 impulses per disk revolution into 
demand meters. Since each impulse 
represents a cost division of electric 
power, users can now attain greater 
accuracies from impulse operated 
metering equipment. 

Features of the impulse generator 
are extremely low friction, minimum 
maintenance, and long life. Under 
normal conditions and with only mi- 
nor adjustments it is expected to gen- 
erate approximately 100 million im- 
pulses without malfunctioning. 

In operation, infrared signals pass 
through a series of radial slots on a 
shutter wheel and impinge upon a 
photocell to operate the relay. The 
relay’s single-pole, double-throw 
contact then operates the end device. 
Design of the optical system elim- 
inates effects of stray light from sun 
or room illumination. 

Write in No. U-901 on card, ng. 17 


Westinghouse power relays 


New power relays ‘(Type CW) to 
detect excessive or reverse power 
flow for single- or three-phase ap- 
plication are offered by the Westing- 
house Electric Corp., P. O. Box 2099, 
Pittsburgh 30, Pa. Both CW relays are 


self-contained (requiring no external 
reactors) and are available for 120- 
or 208-volt systems. 

The CW relay for single-phase ap- 
plication uses line voltage and line 
current. It operates on single-phase 
watts, with maximum torque occur- 


ring when the voltage and current 
are in phase. 

The relay for three-phase applica- 
tion uses phase-to-phase voltage and 
line current, with maximum torque 
occurring when the relay current 
leads the relay voltage by 30 degrees 
at system unity power factor. It 
operates on single-phase watts multi- 


plied by \/3. One CW relay is re- 
quired for balanced three-phase sys- 
tems, and three are needed when un- 
balanced three-phase conditions exist. 

Some design features include a tap 
block which indicates watt values; 
an adjustable time delay; silver mov- 
ing contacts that close 30 amperes at 
250 volts d-c; silver stationary con- 
tacts with sufficient wipe to assure 
positive contact; and a one piece die- 
cast aluminum frame which assures 
accurate alignment of moving parts 
and stationary components. 

Write in No. U-902 on card, pg. 17 


Joslyn valve arresters 


A complete valve arrester line from 
3 to 18 kv utilizing a series of short 
quench and isolating gaps in unit 
structures with electrostatic shielding 
to obtain low impulse sparkover is 
now offered by Joslyn Mfg. and 
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"“Superforms* sure fill 
the bill for a : 
STANDARDS ENGINEER! 


‘‘Fanner Superformed 
products meet our stand- 
ards all along the line ..- 
technical superiority, accur- 
ate manufacture, uniform 
quality, dependable per- 


formance.” 

More and more pend 
Engineers . - - me 

> nts find BETTER 
ways to do things BE TTER 
. . are testifying that 
Superforms meet the high- 
est standards. A-1880A 
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“PROTECTIVE TWIST”’ 


ARMOR RODS... 

Protect long-span T&D 
lines at supports 
LINEGUARDS... 

Protect short-span T&D 
lines at supports 

PATCH RODS... 

Repair damaged conductors 
TAP ARMOR... 

Protects conductor at 
tapping points 
FANNGRIPS... 

For dead-ending strands 
and conductors 
FANNSPLICES... 

Join two ends of conductor 
wire 

PLASTIC PRODUCTS... 
For conductor surface 
protection 


FANNER 


The Fanner Manufacturing Co 
Brookside Park—Cleveland 9, Ohio 


2) T 





aw 


pm) 
al 


*Pole-setting attachment optional. 


ARMY REPORT ON JAQUES KJ-254** 


“There was @ performance test on Pilot 
Model (Jaques Earth Auger), Model KJ-254, 
built by Texoma Enterprises, Inc. This test 
performed in accordance with Military 
Specification Mil-A-516B, paragraph 3.9 
through 3.9.2. 

“This test was performed in sandy, gravelly, 
red clay, hard and dry to blue silty clay 
at bottom of hole. Average time per hole 
for 25 consecutive holes was 78 seconds. 
Average depth of holes was 67.2 inches. 
Machine functioned at normal temperature." 


**JAQUES newly developed Model TJ-254 
is 2'/2-TIMES FASTER than Model KJ-254! 


Some of 29 JAQUES TJ-254's NAVY bought. 
WHY BUY JAQUES? 

1. JAQUES Augers have finger-tip, feather- 
touch controls...only 3 primary ad- 
justments for easy, simple operation 
«+ Mount on standard trucks... 

2. JAQUES drill holes up to 60” diameter 
++. Up to 25’ deep in toughest soil... 
even in rock... FASTER, CHEAPER... 

3. JAQUES have fewer moving parts for 
longer life...lower maintenance and 
operation costs... less “down time”... 

4. JAQUES dig holes up to 45° angle, 
either side of truck... Patented pres- 
sure control takes strain off all parts 
when rock drilling... 

5. FIRST Jaques built 29 years ago is 
STILL IN OPERATIONI 
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Supply Co., 155 North Wacker Dr., 
Chicago 6, Ill. Use of the distinctive 
“Micro-Pack” valve element of sili- 
con carbide insures high thermal 
capacity and low discharge voltage 
characteristics. 

The direct-connected types are 
available with either stud connectors 
or insulated line leads—both with 
automatic ground lead disconnectors. 

Write in No. U-903 on card, pg. 17 


Improved HD Max-I-Meter 


A newly - designed “inverted 
housing” for its Max-I-Meter models 
has been announced by HD Electric 
Co., 760 Osterman Ave., Deerfield, 
Ill., manufacturers of primary voltage 
ammeters and related testing instru- 
ments. 

The new “inverted housing” of 
HD’s Max-I-Meter, containing meter 


element, is designed to face directly 
downward or towards ground level. 
This new “inversion” feature makes 
it possible to take accurate meter dial 
readings from ground level, company 
officials say. 

The new “face down” position or 
“inverted housing” feature is im- 
mediately available on virtually all 
Max-I-Meter models. 

Write in No. U-904 on card, ng. 17 


Pad-type transformer 


A new economical transformer 
designed especially for commercial 
suburban areas with heavy low volt- 
age load concentration has been 
introduced by Allis-Chalmers, 938 S. 
70th St., Milwaukee 1, Wis. 

Low in cost and versatile in ap- 
plication, the new commercial pad- 
mounted transformer is suitable for 
use in shopping centers, hotels, drive- 
in theaters, schools, motels, etc. All 
unnecessary gauges and accessories 
have been eliminated. This results in 
a modern uncluttered exterior with 
locked and tamper-proof high and 
low voltage enclosures. No vault or 
fence is required. 

High voltage and low voltage dry 


type enclosures accommodate either 
cable or bus work. The entire en- 
closure lifts away from the trans- 
former for complete freedom in 
making connections. 

Commercial pad mounted trans- 
formers are available in three phase 
sizes, 225 through 1500 kva with high 
voltage 2400 through 13,800 (no taps) 
and with a low voltage of 208Y/120 
or 480Y/277. 

Write in No, U-905 on card, pg. 17 


Knopp transformer tester 


The Uniload current transformer 
testing equipment, Type AL-2, made 
by Knopp, Inc., Oakland 8, Calif., 
now offers increased ranges to 4000 
amperes. 

It offers great convenience and 
safety in all applications where test 
loading is involved and accurate 
measurement of the current over a 
very wide range is needed. It contains 
a heavy-duty current-loading trans- 
former, a high-accuracy Knopp pre- 
cision multirange current transform- 
er standard, a variable-transformer 
current control, switches, and over- 
load protection, all housed in an at- 
tractive, compact console cabinet. It 
is carefully designed, precision en- 
gineered and thoroughly tested. 

This equipment has all of the nec- 
essary current ranges from 10 to 4000 
amperes inclusive, and it may be used 
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to perform tests, in conjunction with 
the Knopp transformer comparator. 
The Type AL-2 provides tests at any 
load from light load to 200 per cent 
load on current transformer; with 
ranges of 2000 amperes and below 
and that match the current ranges 
of the equipment. 

Write in No. U-906 on card, pg. 17 


Protective relay test table 


A relay test table with built-in in- 
strumentation is available now for 
checking practically 99 per cent of 
all protective relays used on electric 
power systems. It is a recent addition 
to the line of test equipment pro- 
duced by Multi-Amp Electronic Corp., 
Union, N. J. 

This test table is a laboratory type 
unit, with transformer loading for 
potential circuits and instantaneous 
elements; also resistance loading for 
current sources. 

The current section has a 120-volt 
source adjustable in 0.25-ampere in- 
crements, a 200-ampere low-voltage 


supply for setting instantaneous ele- 
ments, and a 4-ampere 8-volt d-c 
filtered supply for target and seal-in. 
Voltage section supplies up to 300 
volts d-c filtered, up to 270 volts 3- 
phase at 0.25 kva, and up to 270 volts 
single-phase at 1.5 ampere. 

A special output circuit is provid- 
ed to test over, under, over/under 
voltage relays. A test position switch 
enables the operator to set normal 
voltage on the relay and then set 
fault voltage on the relay while hold- 
ing the normal setting. When fault 
voltage is applied, timing starts and 
is automatically removed when the 
relay contacts close. 

Instrumentation includes the timer 
to measure elapsed test time from 
0.01 sec or 0.25 cycle to 60 sec; also 
ammeters and voltmeters for load and 
d-c filtered power, a megohm meter 
for insulation resistance, and a phase 
angle meter. A phase shifter 200 volt- 
ampere, 3-phase, is included. 

Write in No. U-907 on card, pg. 17 


Lindsey suspension clamp 


A new side-opening suspension 
clamp made by Lindsey Manufactur- 
ing Co., Pasadena, Calif., is now 
available for hot line work. One of 
the safest clamps for hot line hand- 
ling, it is also one of the fastest to 


install, due to extreme simplicity of 
design. 

Only one bolt needs tightening to 
secure the conductor. The Lindsey 
side opening suspension clamp No. 
5880 eliminates the need for. an in- 
termediate link between clamp and 
insulator. 

Write in No. U-908 on card, pg. 17 


Aerial cable stringing block 


Sherman and Reilly, Inc., Chatta- 
nooga, Tenn., announce the introduc- 
tion of Model MH-303 spacer type 
aerial cable stringing block. This 
block can easily be changed in the 
field for stringing either the diamond 
or inverted wye configurations. 

Aluminum alloy throughout offers 
high strength and light weight. 
Guards are provided at each sheave 
position and at the messenger. This 
is particularly important when work- 
ing in heavily wooded areas where 


spacer type aerial cable is often pre- 
ferred for lines through trees. 

Each sheave is mounted on anti- 
friction ball bearings, permitting ac- 
curate sagging. This also makes pos- 
sible long continuous pulls. Spacer 
ropes can be attached at either the 
top or bottom of the block. 

Write in No. U-909 on card, pg. 17 
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“We like to do business 
with the Fanner Superformed 
Folks”... PURCHASING AGENT 


“Our transmission-line 
construction is done on a bid- 
job’ basis. But we insist nar 
reliable sources for every ¥ “4 
of work and equipmen : 
because we must protec 
customer service and large 


i ts. q 
ny sTake even a relatively 
small item, like connecting 
materials... we find that the 
Fanner folks, both Factory 
and Agent, are the kind we 
like to deal with. They meas- 
ure up . . - Quality, Service, 
Price, Performance . - . 

above all, INTEGR — 

No one knows better, ee: 

a Purchasing Agent, i o's 
Who” among the Supp liers. 


FANNER 
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“PROTECTIVE TWIST’’ 


ARMOR RODS... 

Protect long-span T&D 
lines at supports 
LINEGUARDS... 

Protect short-span T&D 
lines at supports 

PATCH RODS... 

Repair damaged conductors 
TAP ARMOR... 

Protects conductor at 
tapping points 
FANNGRIPS... 

For dead-ending strands 
and conductors 
FANNSPLICES... 

Join two ends of conductor 
wire 

PLASTIC PRODUCTS... 
For conductor surface 
protection 


The Fanner Manufacturing Co 
Brookside Park—Cleveland 9, Ohio 
8) n of Textron. Inc 





Compression hot line clamps 


A new series of compression hot 
line stirrup clamps is announced for 
Anderson Electric Corp., Birmingham, 
Ala. 

Designated as Series CPTS, the 
new clamps are an adaptation of 
Anderson’s snap-on design CPT com- 
pression clamp. Stainless steel pins 
snap over the main and hold the 
clamp in place until it is compressed. 
These new clamps are further equip- 
ped with plated copper bails which 
are staked into the clamps at the 
factory. Bail is adjustable so that any 


desired angle may be selected before 
compression is completed. Installa- 
tion can be made with many available 
tools and dies. CPTS clamps are 
available in range of sizes to ac- 
commodate most main and copper 
tap combinations. 

Write in No. U-910 on card, pg. 17 


ALCOA conductor connector 


“Jiffy Joint,” a new aluminum 
conductor connecting device is the 
latest development by Aluminum 
Company of America, Pittsburgh 19, 
Penn., for the electrical industry. 

The single sleeve joint will de- 
velop the full mechanical and elec- 
trical properties of the composite 








ALL-STEEL 


UTILITY 
BODIES 





LINE-CONSTRUCTION BODY 


. «. available in 9 to 14’6” lengths with mechanical 
or hydraulic winch and derrick, or any other special 
or custom equipment desired. Compartments can 
be arranged to your specifications. 


SERVICE BODIES 


. .« for %, %-, and 1-ton chassis. Electrically 
welded into one unit with six waterproof compart- 
ments, recessed paddie handles keyed alike and 
fender skirt protected with die-formed rolled edges. 
Built for safe, dependable service . . . will out- 
last several chassis. 


3-WAY DUMP BODIES 
DUMP to the RIGHT, LEFT and REAR 


All-steel welded bodies available in 8’ to 11’ 
lengths. The multistage telescopic hoist has a 
lifting capacity of 25,000 Ibs. This is the ideal body 
for safe dumping under hazardous conditions . . . 
especially adaptable for windrowing and backfilling. 


YOU CAN BE SURE OF QUALITY MATERIALS AND WORK- 
MANSHIP WHEN YOU SPECIFY KOENIG PRODUCTS 


Write for literature, ific information 
and name of nearest 

s distributor today. 
IRON WORKS, Inc. 


[meme 





P. O. BOX 7726-8 
HOUSTON, TEXAS 








joint it is designed to replace. It 
makes splicing of ACSR (Aluminum 
Conductor, Steel Reinforced ), with 
single Steel strands, as rapid and 
simple as splicing copper or all-alum- 
inum conductors. Jiffy Joint is avail- 
able in sizes to join conductors from 
No. 4 (6/1 stranding) through 477 
MCM (18/1 stranding). 

Design advantages incorporated in 
the new joints include internal taper 
of the sleeve and distribution of filler 
compound on the inner wall, to per- 
mit easy insertion of conductor to the 
center stop. 

Write in No. U-911 on card, pg, 17 


Molded meter transformer 


A new 600-volt, butyl-molded 
potential transformer, designed to 
meet the specific needs of electric 
utilities ad switchboard manufactur- 
ers, will be available in quantity in 
August from the General Electric Co., 
1 River Rd., Schenectady 5, N. Y. 

Designated Type JVP-O, the new 
indoor-outdoor potential transformer 
is designed for single or multiple 
metering applications. The ASA ac- 
curacy classification is 0.3 W and X. 


Impulse level is 10-kv full wave. The 
JVP-O is available either unfused for 
outdoor application or with one or 
two primary fuses for indoor use. 

Twenty per cent smaller and light- 
er than comparable models, the new 
transformer was designed after 
months of consultation with utilities 
and switchboard manufacturers to 
determine their specific needs. 

The JVP-O has provision for seal- 
ing secondary terminal cover.. Volt- 
age ratings of the transformer are 
240:120, 288:120, 300:120, 480:120 and 
600.120. The outdoor model has a 
heavy stainless steel base with key 
and slotted holes to provide maxi- 
mum mounting flexibility. Provision 
also has been made for a secondary 
conduit box on the outdoor model. 

Write in No. U-912 on card, pg. 17 


Improved sealing compound 


Contax, an improved sealing and 
oxide inhibiting compound which has 
no harmful effect on rubber products, 
has been developed in the labora- 
tories of the Jasper Blackburn Corp., 
1525 Woodson Rd., St. Louis 14, Mo. 
Extensive salt fog and current cycling 
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Contact Paste 
= 


ek 


tests show excellent corrosion pro- 
tection and conductivity performance. 

Tests conducted by an independent 
rubber goods manufacturer indicate 
that this non-petroleum base grease 
has no adverse effect on linemen’s 
natural or synthetic rubber gloves 
and blankets. 

Write in No. U-913 on card, pg. 17 


L-M pole top luminaires 


Internally ballasted mercury lumi- 
naires for pole top mounting are 
now manufactured by Line Material 
Industries, 700 W. Michigan St., Mil- 
waukee 1, Wis. These fixtures, desig- 
nated Line 2E2, are designed for 
high-level lighting of streets, high- 
ways, and parking areas. Providing 
fine appearance during the day as 
well as superior lighting performance 
at night, they accommodate clear or 
color-improved mercury lamps rated 
700 and 1000 watts and produce IES 
types III and IV light patterns. 


Installation economy is achieved 
because these luminaires provide a 
35-foot mounting height when in- 
stalled on 30-foot poles. The lumi- 
naires are equipped with one of the 
first true glass refractors developed 
for 1000-watt mercury lamps, there- 
by providing high efficiency, even 
light distribution, and low brightness. 

A permanent-mold cast-aluminum 
base encases ballast, terminal block, 
and collet-type clamps for attaching 
luminaire to steel or aluminum poles. 
Two support arms, fabricated from 
expanded aluminum tubing, rigidly 
secure the spun aluminum top cover 
and optical assembly to the base. An 
automatic latch on the refractor as- 








ANCHOR 
MEDIUM DUTY 


RINGLESS 
METER SOCKETS 


INTERCHANGEABLE INTERIORS 


DESIGNED FOR EASY 
FIELD CONVERSIONS 


from SINGLE PHASE 


4/0 Line & Load connectors 
Anchor reinforced copper jaws 
14 inch box 


7 JAW 
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RAL 154 SERIES 


to POLYPHASE 


J. J. Perry, Jr. 
45 11th St., Atlanta, Georgia 


Gregory-Salisbury & Co., Inc. 
820 Julia St., New Orleans, Louisiana 


Gregory-Salisbury & Co., Inc. 
P.O. Box 9751, 350 N. Mart Plaza 
Jackson, Mississippi 


J. E. Rogers 
102 Thomas Bldg., Dallas, Texas 


Anchor Mfg. Co. 
Route #3, Box 703, Bradenton, Fla.. 
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Manchester, New Hampshire 
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~ MALLEABLE IRON 
METAL-PIPE POLE BASES 


A Rugged Support for Threaded 
Pipe Uprights with Chamber -for 
Splicing. and Grounding 


HOPE ELECTRICAL 
PRODUCTS CO. 


4] Long Ave,, Hillside, N. J., Elizabeth 4-7837 





sembly and a hinged reflector facili- 
tate cleaning and lamp replacement. 
The luminaires are furnished with or 
without an integral photoelectric con- 
trol. 

Write in No. U-914 on card, pg. 17 


Disconnect and power fuse 


Type BLP OCR by-pass switch 
made by the A. B. Chance Co., 210 N. 
Allen St., Centralia, Mo., combines a 
by-pass and power fuse into one unit 
for greater convenience and economy 
in isolating Oil Circuit Reclosers for 
inspection and maintenance. When 
used in conjunction with a conven- 
tional SPST hookstick-operated dis- 
connect, it provides (1) by-passing of 
the OCR; (2) disconnecting of re- 
closer leads; and (3) power fuse pro- 
tection while the recloser is out of 
service. 

The Type BLP is available with 
the fuse unit mounted either to the 


right or to the left of the center base 
of the switch. This permits maxi- 
mum flexibility of arrangement on 
the structure for accessibility and to 
maintain electrical clearances. 

These switch-fuse combinations are 
available in voltage ratings of 7.5, 15 
and 23 kv; in continuous current fuse 
ratings of 100 and 200 amperes; and 
in continuous current switch ratings 
of 200 amperes. 

Write in No. U-915 on card, pg. 17 


Bodendieck 35-kv voltmeter 


A new voltmeter to check actual 
voltages in substations and on trans- 
mission lines with accuracy and 
safety has been developed by the 
Bodendieck Tool Co., Rt. 49, Taylor- 
ville, Ill. 

The new voltmeter consists of 
medallion fiberglass hot stick handles, 
each with a series of high voltage 
resistors and a high voltage jumper 
between them. The meter is calibrated 
carefully to indicate RMS 60 cps 
sinusoidal kilovolts. 

The fiberglass handles are rated at 
100 kv each foot, while the cable is 


| 


rated 35 kv. At maximum voltage, 
the strand carries only a fraction of 
the millamperage representing thres- 
hold of control loss to a human. More 
than 12/64-inch polyethelene insu- 
lation lays over the strand, further 
reducing possible leakage to a 
negligible amount. 

One-man operation is practical, 
since the jumper is semi-stiff, and is 
therefore controllable. 

Many field applications are possible 
with the new voltmeter, including 
phasing, line surveys, and verification 
that lines are deenergized before ap- 
plication of safety grounds. 

Write in No. U-916 on card, og. 17 


Heavy-duty oil fuse cutout 


Full 110 kv BIL and heavy inter- 
rupting duty are features of the new 
Type FC72, 15 kv oil-fuse cutout 
announced by G&W Electric Specialty 
Co., 3500 West 127th St., Blue Island, 
Ill. Impulse withstand level of the 
cutout is 110 kv under the standard 
1-% X 40 microsecond wave and it 
has a 60-cycle one-minute withstand 


of 50 kv. The cutout can interrupt 
7000 amperes asymmetrical single- 
phase (4200 amperes symmetrical, or 
100,000 kva symmetrical on three- 
phase applications. 

Write in No. U-917 on card, pg. 17 
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Know the law 





Lien law protects 
when complied with 


THE PROBLEM: The owners of 
land leased it to a realty company 
for 99 years. The company erected 
a building on the premises and 
subleased it for five years at a 
total rental of $90,000. The sub- 
lease specified that the sublessee 
should not alter or improve the 
premises without the written con- 
sent of the sublessor, but that con- 
sent should not be unreasonably 
withheld. No alteration or im- 
provement was contemplated by 
the parties when the sublease was 
made. 

The sublessee contracted with a 
general contractor for improve- 
ments without consulting the sub- 
lessor realty company and it was 
not notified by the contractor that 
the latter would claim any lien 
right against the sublessor’s lease- 
hold interest in the premises, Did 
the contractor acquire such a lien? 

CourtT’s ANSWER: No. So decided 
the Florida District Court of Ap- 
peal, Third District, in the case 
of Tom Joyce Realty Corp. v. Pop- 
kin, 111 So. 2d 707. 

The court ruled that the case 
was governed by the same rules 
as would apply to a case where 
the owner of premises leases them 
and the lessee contracts for alter- 
ations or improvements in viola- 
tion of terms of the lease. The gist 
of the court’s reasoning appears 
in the following extracts from its 
opinion: 

The Mechanic’s Lien Law pro- 
vides “such liens shall extend to, 
and only to, the owner’s right, title 
or interest existing at the time of 
the visible commencement of op- 
erations or thereafter acquired in 
the real property. .. When an im- 
provement is made by a lessee, in 
accordance with a contract be- 
tween such lessee and his lessor, 
liens shall extend also to the in- 
terest of such lessor.” 

The decisions of the Florida Su- 
preme Court have uniformly de- 
clared that for a contractor to be 
entitled to a lien on the improved 
realty as against the owner when 
the work is done for a lessee, it 
must appear that the original 
lease required the work to be done 


or the lease made it obvious that 
the improvements were the pith of 
the lease. 

The court can not find any de- 
cision declaring that an owner or 
lessor subjects his property to a 
mechanic’s lien for work done by 
a contractor for a lessee merely 
because he knows such work is 
being done and fails to take steps 
to stop such work. The Supreme 
Court has said on other occasions, 
that a contractor, laborer, or ma- 
terialman may receive full, ade- 
quate, and complete protection at 
all times if he will but take the 
trouble to comply with the pro- 
visions of the mechanic’s lien law 
which creates the lien in his favor 
in the first instance. 


Building fire insurance 
didn't include UG cable 


THE PROBLEM: A country club- 
house received electric current 
from a high line stretching across 
its land for about 500 feet by un- 
derground cable. Forty feet from 
the building the voltage was re- 
duced by a transformer on a pole 
to 110 volts from the 7,200 volts 
carried by the cable. Thence three 
wires carried current to the build- 
ing for various uses, 

Fire insurance policies specified 
that “building coverage” should 
include electric wiring, electric 
sound equipment, and fixtures 
used for service of the building 
while contained therein. Midway 
along its length, the underground 
cable was damaged by lightning. 
Did the policy cover the loss? 

CourT’s ANSWER: No. So decid- 
ed the Iowa Supreme Court in the 
case of Indianola Country Club, 92 
N. W. 2d 402 

The court rejected argument 
that there was coverage by the 
provision insuring permanent fix- 
tures within and outside the build- 
ing. That coverage, the court said, 
was limited to fixtures constitut- 
ing a permanent part of the build- 
ing. In short, the wiring from the 
transformer pole to the building 
could be regarded as its fixtures, 
but not the underground cable. 
The court said: 

“The underground cable was 
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undoubtedly installed and imbed- 
ded in the ground with the inten- 
tion that it should remain there 
permanently. It was attached to 
the realty in such a way that it 
became a fixture to the realty and 
would pass by any conveyance of 
the realty as a part thereof. But 
the insurance policies did not cov- 
er the realty. They merely insured 
the building and its contents and 
its fixtures. The cable was not at- 
tached to the building and cannot 
be said to be a fixture to said 
building. The word ‘fixture’ has a 
flexible meaning and must be con- 
strued in the light in which it was 
used. 

When the contracts were enter- 
ed into with the insurance com- 
panies, the parties surely must 
have understood that what was 
being insured was the building and 
its fixtures only and not fixtures 
to the realty wholly disconnected 
from the club house building.” 


Rights on Federal 
contractor's bond 


THE PROBLEM: The Miller Act, 
a federal law covering claims aris- 
ing under payment bonds given by 
prime contractors on federal jobs, 
provides that any person having 
direct contractual relationship with 
a subcontractor but no contractual 
relationship express or implied 
with a contractor furnishing a pay- 
ment bond shall have right to sue 
on the bond upon giving written 
notice to the contractor within 90 
days from the date on which he 
last furnished material for which 
a claim is made. Materials were 
furnished to an electrical subcon- 
tractor for use on a single project, 
but on separate orders. Did the 
supplier of the materials preserve 
its right against the prime con- 
tractor’s payment bond by giving 
a single notice? 

CourRT’s ANSWER: Yes. (United 
States v. Bregman Construction 
Corp., 172 Fed. Supp. 517, decided 
by the United States District Court, 
Eastern District of New York.) 

Gist of the decision: Where the 
prime contractor furnished gov- 

(Continued on page 132) 





re Understanding the Code 


By Walter R. Stone 


This article should be especially 
helpful to the following readers: 


Electrical Contractors 
Electric Utilities p 
Electrical Wholesalers 
Electrical Inspectors 
Industrial Engineers p* 
Consulting Engineers 


SEPP BPI PPP PPP PPP PP PP 


@ IN OUR DISCUSSION on motors in 
the August issue, we discussed 
general motor requirements, motor 
branch-circuit and feeder require- 
ments, and some of the motor-run- 
ning overcurrent (overload) pro- 
tection requirements. We will con- 


tinue with the requirements for 
motor-running overcurrent protec- 
tion in this issue and then proceed 
to other motor rules. 

A rather unusual Code rule is 
stated in the exception to Section 
430-36 as follows: ‘Where fuses 
are used for motor-running pro- 
tection, a fuse shall be inserted in 
each ungrounded conductor. 

“Exception: A fuse shall also be 
inserted in a grounded conductor 
under the circumstances set forth 
in the note following Table 430-37 
for circuits supplied by wye-delta 
or delta-wye connected trans- 
formers.” 

This note following the table 
states, “In the case of distribu- 
tion systems supplying wye-delta 
or delta-wye connected transform- 


a 


ers (having the wye neutral point 
in the primary ungrounded or not 
connected to the circuit) the au- 
thority enforcing this code may 
require that three running over- 
current units be provided for the 
protection of three-phase three- 
wire motors, if field experience in 
the territory of the authority in- 
dicates that a third unit is desir- 
able because of motor winding 
failures at times of primary single- 
phase failures, unless the motors 
are otherwise adequately protect- 
ed.” 


Mandatary fuse rule 


It will be noticed that the note 
itself says that the enforcement 
authority may require three over- 
current units including one in the 





Code test questions 


1. Where fuses are used for mo- 
tor-running protection, a fuse 
shall be inserted in each of the 
ungrounded conductors. True or 
false? 

2. Where a motor is connected 
to a branch circuit by means of an 
attachment cap and receptacle, the 
cap and receptacle shall not ex- 
ceed 15 amperes at 115 volts and 
10 amperes at 250 volts where in- 
dividual running overcurrent pro- 
tection has been omitted. True or 
false? 

3. Motor-running protective de- 
vices which can restart a motor 
automatically after overcurrent 
tripping are intended to be inter- 
changeable between motors of the 
same size, current, and voltage 
ratings. True or false? 

4. The ratings or settings of 
motor-branch-circuit short-circuit 
and ground fault protective de- 
vices shall not exceed 125 per cent 
of the motor full-load running 
current. True or false? 

5. Motor-branch-circuit over- 
current protection and motor-run- 
ning overcurrent protection may 
be combined in a single overcur- 
rent device when the rating or 
setting of the device provides 125 
per cent of the motor full-load 
current on motors marked to have 
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a temperature rise of not over 40 
C and on sealed (hermetic-type) 
refrigeration compressor motors 
and 115 per cent on all other mo- 
tors. True or false? 


6. Motor-running overcurrent 
devices other than fuses shall have 
a rating not less than: 

(a) 115 per cent of the motor 
full-load current rating. 

(b) 125 per cent of the motor 
full-load current rating. 

(c) 150 per cent of the motor 
full-load current rating. 

Which is correct? a? b? orc 

7. Thermal cutouts which are 
used as motor-running overcur- 
rent (overload) protection but 
which are not capable of opening 
short-circuits shall be protected 
by: 

(a) fuses. 

(b) circuit breakers. 

(c) fuses or circuit breakers. 

Which is correct? a? b? orc 

8. A circuit breaker which is 
used for branch-circuit short-cir- 
cuit and ground fault protection 
shall have a continuous current 
rating of not less than: 

(a) 115 per cent of the motor 
full-load current rating. 

(b) 125 per cent of the motor 
full-load current rating. 

(c) 150 per cent of the motor 
full-load current rating. 


Which is correct? a? b? orc 

9. Where a tap is made to a mo- 
tor feeder, reducing the size of the 
conductors in an inaccessible lo- 
cation: 

(a) the “10-foot rule” only may 
be applied in locating the motor 
overcurrent device. 

(b) the “25-foot rule” only may 
be applied in locating the motor 
overcurrent device. 

(c) either the “10-foot rule” or 
the “25-foot rule” may be applied 
in locating the motor overcurrent 
device. 

Which is correct? a? b? orc 


10. The maximum size permit- 
ted for a motor feeder short-cir- 
cuit and ground fault protection 
device is determined by: 

(a) obtaining the sum of all 
the full-load running currents of 
all the motors connected to the 
feeder. 

(b) adding to the size of the 
branch-circuit protective device of 
the largest motor, the sum of all 
the remaining motors connected to 
the feeder. 

(c) computing 125 per cent of 
the full-load running currents of 
all the motors connected to the 
feeder. 

Which is correct? a? b? orc 

Correct answers may be found 
at end of article on page 115. 
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grounded conductor where one 
phase is grounded depending upon 
field experience in the area. But 
where fuses are used for the mo- 
tor-running overcurrent devices, 
Section 430-36 states that a fuse 
shall be placed in the grounded 
conductor under the conditions de- 
scribed in the note. 

Fuses are not often used nowa- 
days for motor-running protection, 
since many small motors have pro- 
tective devices integral with the 
motors and most large motors are 
protected by overcurrent devices 
which are in the same enclosures 
with the motor controllers. 

However, fuses may be, and at 
times are, used for this purpose. 
Only the time-delay type is suit- 
able for this use, since motor-run- 
ning protective devices cannot ex- 
ceed 125 per cent of the motor- 
running current for most continu- 
ous duty motors and not more than 
115 per cent for other motors. 
(Fuses which can be replaced by 
fuses of a higher rating should 
never be used for motor-running 
protection.) 

The conditions set forth in the 
note following Table 430-37 and 
the reasons for the extra protec- 
tion needed were explained in this 
department in an earlier issue. It 
is not amiss, however, briefly to 
explain this condition again for 
the convenience of readers who 
may have missed seeing it before. 

When one phase of the primary 
is open in either a wye-delta or 
delta-wye system in which the 
primary is either not grounded or 
the ground is not connected to the 
circuit, the resulting currents in 
the secondary will increase to 230 
per cent above normal in one con- 
ductor while in the other two con- 
ductors, the current will increase 
to only 115 per cent of normal. See 
Figure 1. 

If the phase having 230 per cent 
happens to be the phase without 
overcurrent protection, the over- 


current devices in the other two 
phases are not likely to operate. 
The result will be a burned out 
winding and possibly a fire in the 
building. (If the system is con- 
nected wye-delta with one phase 
of the secondary delta grounded, 
the control circuits should be con- 
nected between the ungrounded 
phases only). 


Overcurrent device rule 


Table 430-37 lists the minimum 
number of motor-running overcur- 
rent devices permitted when de- 
vices other than fuses are used. In 
general, these minimum require- 
ments list two devices for two- 
phase and for three-phase motors 
and one device for single-phase 
a-c motors and for d-c motors. 

Motor-running overcurrent pro- 
tective devices which are not ca- 
pable of safely opening short-cir- 
cuits, are required by Section 430- 
40 to be protected by fuses or cir- 
cuit breakers which are rated or 
set at not more than 400 per cent 
of the motor full-load current. 

Motor-running overcurrent de- 
vices, other than fuses, are re- 
quired by Section 430-41 to have 
a rating or setting of rot less than 
115 per cent of the motor full-load 
current. It will be remembered 
that the maximum rating or set- 
ting permitted for motor-running 
overcurrent devices by Section 
430-32 is 125 per cent of the mo- 
tor full-load current for sealed 
hermetic-type refrigerator com- 
pressor motors and for other mo- 
tors rated at not over 40 C, and 
115 per cent for all other motors. 

Two or more motors which are 
not permanently installed are per- 
mitted by Section 430-42, and by 
its references to Sections 430-32 
and 430-53, to be connected to the 
same branch circuit without indi- 
vidual motor-running overcurrent 
protection provided that each mo- 
tor is within sight of the controller 
and each motor does not exceed 











15% Pals 
"230% 
Drag 5% 7 <p — 
NOT GROUNDED 
MOTOR RUNNING 


OVERCURRENT DEVICES 





PRIMARY’ I open 


Fig. 1—Under conditions illustrated, the inspector may require three motor- 
running overcurrent devices. If fuses are used as the motor-running over- 
current devices, three are definitely required under these conditions. With 
one primary open on an ungrounded primary system, the current in sec- 
ondary will be 115% of normal in two phases and 230% of normal in one 
phase. If no overcurrent device is in the phase with 230% current, motor 


will burn out. 
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1 horsepower or 6 amperes. 

Where larger motors are con- 
nected to a general purpose branch 
circuit, the motor-running over- 
current devices and the controllers 
are required to be “. . . approved 
for group installations with the 
protective device of the branch 
circuit to which the motor is con- 
nected.” 

Most motor-running overcurrent 
protective devices are of the man- 
ually reset type. Some, however, 
are of the automatically reset type. 
Automatic restarting which could 
result in injury to persons is pro- 
hibited by Section 430-43. In addi- 
tion, this section requires that mo- 
tor-running overcurrent devices of 
the automatic restarting type, if 
used, be “. . . approved for use 
with the motor which it protects.” 


Branch-circuit protection 


As distinct from motor-running 
overcurrent (overload) protection, 
motor branch-circuit short-circuit 
and ground fault protection, which 
is frequently referred to also sim- 
ply as motor branch-circuit protec- 
tion, is designed to protect the mo- 
tor and its conductors and control 
equipment against overcurrents 
resulting from short-circuits or 
ground faults. 

Some of the rules in Article 430 
governing such protective devices 
seem at variance with the rules in 
Article 240 on overcurrent devices 
because high momentary motor 
starting currents sometimes re- 
quire sizes larger than “normal” 
in some types of overcurrent de- 
vices. That is why Section 430-51 
states that the rules in Article 
430 “. . . are in addition to or 
amendatory of the provisions of 
Article 240.” 

This excess in size, however, can 
be held to a much smaller margin 
in most cases if care is exercised 
in the selection of such overcur- 
rent devices. Circuit breakers and 
time-delay fuses which are de- 
signed for motor circuits usually 
give better results than overcur- 
rent devices which are not pro- 
vided with slight time delays for 
moderately high inrushes of cur- 
rent. 

Time delay devices act instan- 
taneously on heavy inrushes of 
current which result from short- 
circuits or ground faults, but have 
slight delays for minor current in- 
rushes such as that resulting from 
motor starting. 

Overcurrent devices without the 
time delay feature, if used on mo- 
tor circuits, must be larger in size 
to allow for starting currents, and 
therefore they provide less pro- 
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tection after the motors reach the 
running position. In any case, as 
stated in Section 430-52, “The mo- 
tor-branch-circuit overcurrent de- 
vice shall be capable of carrying 
the starting current of the motor.” 

Tables 430-52 and 430-53 list 
the maximum ratings or settings 
for motor branch-circuit short- 
circuit and ground fault protective 
devices for various types of mo- 
tors marked with code letters and 
without code letters, respectively. 
Section 430-52 permits such set- 
tings or ratings to be increased to 
400 per cent of the motor full- 
load running currents “. . . where 
the overcurrent protection speci- 
fied in the Tables is not sufficient 
for the starting current of the mo- 
tor...” As stated above, however, 
discriminate selection will permit 
the use of overcurrent devices well 
within the specified limits. 

Columns 4, 5, 6, and 7 in Table 
430-146 lists sizes of overcurrent 
devices based on the percentages 
listed in Tables 430-152 and 430- 
153. (Column 1 lists the motor 
full-load running currents which 
are obtained from Tables 430-147 
through 430-150, and columns 2 
and 3 list the maximum ratings or 
settings of motor running over- 
load protective devices.) 


Group protection 


The Code requires motor 
branch-circuit protective devices 
on each separate motor except un- 
der the restricted conditions listed 
in Section 430-53. These conditions 
may be divided into two groups. 
Group one consists of small mo- 
tors, and group two consists of any 
size motors. 

In group one, two or more mo- 
tors may be connected to a single 
branch circuit provide that: (1) 
each motor so connected does not 
exceed 1 horsepower or a full-load 
running current of 6 ampers; (2) 
the branch circuit to which the 
motors are connected is protected 
by an overcurrent device not ex- 
ceeding 20 ampers at 125 volts or 
less, or 15 amperes at 600 volts or 
less; (3) each motor so connected is 
provided with a motor-running 
overcurrent (overload) protective 
device. The overcurrent device 
may be omitted from any such 
motor which complies with all of 
the following three conditions: (1) 
It is manually started; (2) it is 
within sight of the controller; and 
(3) it is not permanently installed. 

In group 2, two or more motors 
of any rating may be connected 
to a single branch circuit provided 
that all of the following conditions 
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SEVERAL MOTORS CONNECTED 
TO ONE BRANCH CIRCUIT. 


Fig. 2—Fuses or circuit breakers in motor branch circuit must be large 
enough to start largest motor while all other motors are running and yet 
not exceed 400% of running current of smallest motor or maximum mark- 
ing on motor-running overcurrent devices. Motor controllers must be ap- 


proved for group operation. 


Motor-running overcurrent devices must be 


approved for group operation and marked for maximum size fuse or circuit 
breaker which may be used to protect it. If branch circuit fuse or circuit 
breaker exceeds this marking or 400% of running current of smallest motor, 
then individual branch circuit devices must be used. 


are met: (1) Each motor is pro- 
vided with a motor-running over- 
current (overload) protective de- 
vice which is approved for group 
installation; (2) each motor is pro- 
vided with a controller which is 
approved for group installation; 
and (3) the branch circuit to which 
the motors are connected is pro- 
vided with a branch-circuit short- 
circuit ground fault protective de- 
vice which is large enough to start 
the largest motor in the group 
while all of the other motors in 
the group are running and yet (a) 
not exceed 400 per cent of the 
full-load running-current of the 
smallest motor in the group, or (b) 
not exceed the maximum size fuse 
marked on the motor-running 
overcurrent device as suitable for 
branch-circuit protection. See Fig- 
ure 2. 

In addition to the above restrict- 
ed uses, the conductors of a tap 
supplying a single motor are not 
required to have individual 
branch-circuit protection where 
such conductors have a carrying 
capacity (1) at least equal to that 
of the branch-circuit conductors; 
or (2) at least equal to 1/3 that 
of the branch-circuit conductors, 
are not over 25 feet in length, are 
protected from mechanical injury, 
and have a carrying capacity at 
least equal to 125 per cent of the 
motor full-load running current. 

Except for motors of 1 horse- 
power or less or 6 amperes or less, 
motors installed for group instal- 
lations are required by Section 


430-53(b) (3) to be protected by 
fuses. No provision is made for 
circuit breakers. This reference to 
fuses only is unintentional and not 
intended to exclude the use of cir- 
cuit breakers for this purpose. 
Evidence of the intent to include 
circuit breakers may be found in 
Section 430-40 which states that 
motor-running protective devices 
which are not capable of opening 
short-circuits “. . . shall be pro- 
tected by fuses or circuit-break- 
ers. . .” (This section also has a 
final reference to fuses, but by 
the above quoted part of the sec- 
tion, the intent to include circuit 
breakers is established.) 


Where fuses are used for 
branch-circuit protection which 
are not of the time-delay type, the 
fuse-holders installed are required 
by Section 430-56 to be not small- 
er than would be necessary to ac- 
commodate the fuses listed in 
Table 430-146. If time-delay fuses 
are used, however, the exception 
to this section permits smaller size 
fuse-holders to be installed. But in 
no case may the disconnecting 
switch (which usually is also the 
fuse-holder) have a horsepower 
rating smaller than the horsepow- 
er rating of the motor itself for 
motors of over two horsepower up 
to and including 50 horsepower. 


A circuit breaker which is used 
for motor branch-circuit protec- 
tion is required by Section 430-57 
to “. .. have a continuous current 
rating of not less than 115 per cent 
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of the full-load current rating of 
the motor.” 

Section 430-58 permits the “25 
foot rule” but not the “10 foot 
rule” where taps are made to mo- 
tor feeders. It states, “If the loca- 
tion of a connection of a tap to 
the feeder conductors is not ac- 
cessible, the motor-branch-circuit 
overcurrent device may be placed 
where it will be accessible, pro- 
vided the conductors between the 
tap and the overcurrent device 
have the same current-carrying 
capacity as the feeders; or provid- 
ed they have a current-carrying 
capacity of at least 1/3 that of 
the feeder and are not more than 
25 feet long and are protected 
from physical damage.” 

The maximum size of the short- 
circuit and ground fault protection 
which is permitted for a motor 
feeder supplying several motors is 
determined by adding to the size 
of the branch-circuit protection 
for the largest motor the sum of 
the full-load running currents of 
all the other motors connected to 
the feeder. Or, for large oversize 
feeders installed for future motor 
loads, the feeder short-circuit pro- 
tection may be based on the feed- 
er current-carrying capacity. 

We will begin next month’s dis- 
cussion with motor-control cir- 
cuits. 

Answers to Code test questions: 
(1. T Section 430-36) (2. T Section 
430-42-c) (3. F Section 430-43) (4. 
F Section 430-52) (5. T Section 
430-54) (6. a Section 430-41) (7. ¢ 
Section 430-40) (8. a Section 430- 
57) (9. b Section 430-58) (10. b 
Section 430-62). 


Questions on the Code 


(Readers are invited to send in 
questions which they would like to 
see discussed in this department.) 


Conduit expansion 
fitting requirements 


QUESTION: We manufacture a 
line of conduit expansion fittings. 
One of the purposes of these 
fittings is to compensate for ex- 
pansion and contraction in long 
runs of rigid conduit caused by 
temperature changes. Have there 
been any changes set up for steel 
and aluminum conduit which 
states the requirement of ex- 
pansion fittings per stated number 
of feet of conduit per stated 
number of degrees temperature 
change? I have examined the 1959 
National Electrical Code and read 
Paragraph 300-6 which refers to 
this situation but does not give 


any definitive answer. 

ANSWER: The Code has not set 
any specific distance for expansion 
joints in raceways for varying 
temperatures and conditions. This 
must be determined by the in- 
spector. The same thing is true in 
regard to the location of pull or 
junction boxes and to the number 
of straps or supports for raceways. 

In addition to the fine print note 
following Section 300-6 which 
states, “Consideration should be 
given to expansion and contraction 
of runs of conduit from temper- 
ature changes.’’, Section 250-76 has 
definite requirements. This section 
states, “Loosely-Jointed Metal 
Raceways. Expansion joints and 
telescoping sections of raceways 
shall be made electrically continu- 
ous by bonding jumpers or other 
approved means... .” Therefore, 
although the actual placement of 
expansion joints is not specified by 
the Code, all such joints are de- 
finitely required by the Code to be 
made electrically continuous. 

It is the usual practice to install 
expansion joints at all locations 
where the structure itself has ex- 
pansion joints and in long runs 
where expansion and contraction 
are likely ‘to exist. The electrical 
contractor must use his judgement 
in this respect; and, of course, the 
local inspection authority has the 
final and decisive say in such 
matters. 


Non-combustible slabs 
for motor resistors 


QUESTION: It is not clear to me 
what the Code size requirements 
are for noncombustible slabs on 
which wound-rotor resistors are to 
be mounted when near combusti- 
ble material. 


ANSWER: The Code does not 
specify such size requirements 
other than stating a minimum size 
and stating that it must be of suf- 
ficient thickness to support the 
weight. Section 470-3(b) states, 
“The slab shal] extend beyond the 
edges of the device and shall have 
a thickness proportioned to the 
size and weight of the device but 
shall not be less than ™%-inch 
thick.” 

It is necessary, therefore, to 
furnish the dimensions and the 
weight of the resistor to the sup- 
plier of the slab in order that a 
slab of sufficient strength may be 
supplied. If it is possible to get a 
clearance of not less than 1 foot 
from the combustible material, 
such a slab is not required by the 
Code. See Section 470-2. 
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Grounding of metal box 
in contact with metal 


QUESTION: I would appreciate 
some comments on Article 250, 
section 42, Equipment Grounding. 
The Code states that exposed 
non-current-carrying metal parts 
and related equipment are to 
be grounded. Numerous inspec- 
tors and _ contractors contend 
that 250-42 does not require 
grounding boxes used with non- 
metallic sheathed cable installed 
in contact with metal lath or con- 
ductive thermal insulation where 
a bakelite plate is used. 

What if the next family should 
desire to use chromium or brass 
plates near grounded surfaces? 
We inspectors know that a hazard 
would exist if a box was grounded 
and energized the metal lath in an 
entire room regardless of the plate 
used. I feel as if numerous inspec- 
tors and contractors would enjoy 
reading such a discussion in the 
ELECTRICAL SOUTH. 

ANSWER: The word exposed as 
used in Section 250-42 in relation 
to non-current-carrying parts is 
not used necessarily to indicate 
equipment which is out in the 
open. In a case such as you re- 
ferred to, it means equipment 
without insulation. The definition 
of exposed in Article 100 includes 
several meanings. One of these as 
applied to live parts states, “... It 
is applied to parts not suitably 
guarded, isolated, or insulated.” 

When reference is made to “ex- 
posed” non-current-carrying metal 
parts in contact with metal lath 
or metal insulation, it is generally 
understood to mean bare metal 
boxes in contact with such lath or 
insulation, and it is generally 
understood that both will be 
covered and be out of reach. Sec- 
tion 250-42(f) intends that wheth- 
er covered with metal or insu- 
lated plates, such boxes in such 
cases are to be grounded. 

Furthermore, Section 370-4 
states, ‘Metallic Boxes. Where 
used with knob-and-tube or non- 
metallic sheathed cable, and 
mounted on metal or metal lath 
ceilings or walls, such boxes shall 
be insulated from their supports 
and from the metal or metal lath, 
or shall be grounded.” There is no 
mention in this section of the 
word exposed, it just says metal 
boxes; and it is quite definite. 
Certainly, it is much easier to 
ground the boxes than to insulate 
them from their supports and 


from the lath or metallic insula- 
tion. 
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News of the industry 





Electric house heating 
meeting set for 1962 


THe Seconp National Electric 
House Heating Symposium and Ex- 
position, an expanded version of the 
highly successful 1960 program, will 
be held March 19-21, 1962, in the 
Sherman Hotel, Chicago, IIl., it is an- 
nounced by the sponsoring organiza- 
tion, the Electric House Heating 
Equipment Section of the National 
Electrical Manufacturers Assn. 

Announcement of the next Sym- 
posium and Exposition is made at this 

, time because of some reports that it 
might be held in 1961. Members of 
the NEMA Section considered this 
possibility immediately after the 1960 
event, but concluded that time was 
too short to plan the type of program 
requested by the 3,000 people who 
attended the first program. 

Sponsoring manufacturers stated 
that the 1962 Symposium and Ex- 
position will emphasize and detail 
such electric house heating specifics 
as the proper installation of equip- 
ment, requirements and installation 
techniques of various types of insu- 
lation materials, electric house heat- 
ing for both new and remodeled 
homes, and case histories on the use 
of electric heat and its advantages 
over other methods of heating. The 
program also will feature a review 
of effective electric heating pro- 
motions. 


Heat pump companies 
urged to standardize 


ELECTRIC HEAT pump manufacturers 
are being urged to adopt and comply 
with uniform rating standards by the 
General Sales Section of the South- 
eastern Electric Exchange. 

A resolution citing the need for 
comparable heat pump ratings by the 
various manufacturers was adopted 
by the SEE sales group July 14 at a 
special meeting in Atlanta, Ga. The 
action was taken at the recommenda- 
tion of the SEE Heat Pump Task 
Force Committee which previously 
had conferred with representatives of 
several manufacturers on heat pump 
sales and service problems. 

Manufacturers were asked to sup- 
port the efforts of the American 
Refrigeration Institute in “the early 
development of standards for the 
package central system heat pump 
and compliance with such standards 
as a means of uniformity of the 
manufacturers’ rating methods and 
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edited for Southern readers 


performance. We believe this is 
necessary to the rapid and orderly 
development, use and acceptance of 
the electric heat pump in the South- 
east.” 


Night light service 
provided by utility 


A NEw all-night, automatic out- 
door lighting service, called “The 
Nightwatcher,” is now available to 
the customers of Arkansas Power & 
Light Co. 

Operated by a photo-electric cell, 
the “Nightwatcher” lighting unit will 
be installed, owned, operated, and 
maintained by the power company. 
For this service, the customer will 
pay $3.00 per month in most cases. 

“The Nightwatcher” unit is similar 
in appearance to many types of over- 
head street lighting units. The en- 
closed luminaire is designed to utilize 
a long-life 300-watt street lighting 
lamp. The power company will re- 
place burned-out lamps and other- 
wise keep the “Nightwatcher” units 
in working order at na additional 


charge to the customer. 

“This new dusk-to-dawn lighting 
service will enable the homes, farms, 
businesses and industries served by 
the power company to enjoy low cost 
nighttime protection and conven- 
ience,” said AP and L Vice-President 
W. M. Shepherd. 


Subdivision sets 
all-electric record 


NINETY-SEVEN per cent of the new 
homeowners in the Mark Twain 
housing subdivision, of St. Charles, 
Mo., have chosen Westinghouse Total 
Electric Homes, making this the 
largest concentration of residential 
electric heating in the state, it was 
announced recently. 

Gene Yust, sales director of the 
Mark Twain Development Co., re- 
ported that all of the 154 homes have 
already been sold in the first sub- 
division, and that all owners have 
been given their choice of electric 
heating or conventional fuels. 

As a result of the demonstrated 
preference for electric heating, Mr. 


ELECTRICAL EQUIPMENT ON TOUR—A series of station wagons out- 
fitted with the latest products from the Square D Company are cur- 
rently touring the country, giving electrical contractors a first-hand 
view of new developments. Here, Vance Young, Square D field engineer. 
demonstrates a QMB panelboard to a group of electrical contractors. 
Other station wagons are demonstrating motor control and specialized 
industrial controls. Reaction has been so favorable that Square D plans 


to keep the fleet in the field. 
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Yust said, the Mark Twain Company 
is planning another subdivision of 
650 Total Electric Gold Medallion 
Homes which will adjoin the original 
tract. 

He explained that the Total Electric 
Homes use electricity exclusively for 
lighting, heating, cooling, entertain- 
ing, preparing and preserving food, 
and performing all of the labor-sav- 
ing services of modern living. 

A survey of residents in the project 
brought forth many comments on 
the advantages of electric heating. 
Typical remarks were: “even and 
convenient,” “no draft, no hot blast,” 
“cleaner—no colds in the family,” 
“seldom required to dust, no dirt,” 
and “no allergy problems now.” 


Palmetto distributor 
changes ownership 


Daviy K. Hoiimay became new 
president of the Palmetto Electric 
Supply Co., of Columbia, S. C., 
recently following purchase of the 
entire outstanding capital stock by a 
group engaged in the electrical 
distribution business for a number of 
years. 

Other new officers include James 
E. Goddard, Jr., vice-president and 
treasurer; Jesse W. Grahl, vice- 
president; Vance L. Yount, vice- 
president; and Marvin B. Layton, 
secretary. 

F. Jack Seastrunk was formerly 
president and owner of the business, 
which has represented many major 
manufacturers of electrical equip- 
ment for more than 25 years. The 
company serves electrical contractors, 
utilities, city and state departments, 
rural electric cooperatives, and indus- 
trial establishments, covering the 
central and eastern portions of South 
Carolina. 

Mr. Holliday served Palmetto 
Electric as vice-president and general 
manager from 1936 until he became 
president recently. 


Edwards institutes 
new pricing system 


A NEW SIMPLIFIED unit pricing 
program to save distributors time and 
money was recently put into effect 
by the Edwards Co., Inc., Norwalk, 
Conn. 

The SUP program features simpli- 
fied discounting, revised and pre- 
calculated price lists, machine-con- 
trolled invoicing, packaging geared 
to shelf movement, and prepaid 
shipping. 

All Edwards products now fall into 
just two categories. Class I Covers 
stock items and some components. 
Systems fall into Class II. In addition, 
full distributor discounts will be ex- 
tended to many additional Edwards 
products, at no increase in list price. 





Illuminating Engineering So- 
ciety, National Technical Con- 
ference, Penn-Sheraton Hotel, 
Pittsburgh, Pa., Sept. 11-16, 
1960. 


National Rural Electric Co- 
operative Assn., Region VIII, 
Annual Meeting, Motel Arling- 
ton, Hot Springs, Ark., Sept. 
12-13, 1960. 


National Rural Electric Co- 
operative Assn., Region 11, 
Annual Meeting, Kentucky Ho- 
tel, Louisville, Ky., Sept. 15-16, 
1960. 


Public Utilities Association 
of the Virginias, 42nd Annual 
Meeting, The Greenbrier, White 
Sulphur Springs,.W. Va., Sept. 
15-17, 1960. 


Missouri Valley Electric 
Assn., Accounting Conference, 
President Hotel, Kansas City, 
Mo., Sept. 22-23, 1960. 


Southeastern Electric Ex- 
change, Accounting Conference, 
Tides Hotel, St. Petersburg, 
Fla., Sept. 29-30, 1960. 


International Association of 
Electrical Leagues, 25th Annu- 
al Conference, President Hotel, 
Kansas City, Mo., Oct. 5-7, 
1960. 


American Institute of Elec- 
trical Engineers, Fall General 
Meeting, Chicago, Ill., Oct. 9- 
14, 1960. 


National Rural Electric Co- 
operative Assn., Region II, An- 
nual Meeting, Henry Grady 
Hotel, Atlanta, Ga., Oct. 10-11, 
1960. 





Dates ahead 


Florida Assn. of Electrical 
Contractors, Annual Conven- 
tion and Electric Show, Deau- 
ville Hotel, Miami Beach, Fla., 
Oct. 12-15, 1960. 


National Rural Electric Co- 
operative Assn., Region IV, An- 
nual Meeting, Stonewall Jack- 
son Hotel, Clarksburg, W. Va., 
Oct. 13-14, 1960. 


National Rural Electric Co- 
operative Assn., Region X, An- 
nual Meeting, Baker Hotel, 
Dallas, Texas, Oct. 17-18, 1960. 


IAEI, Southern Section, Rice 
Hotel, Houston, Texas, Oct. 17- 
19, 1960. 


Southeastern Electric Ex- 
change, Engineering and Op- 
eration Section Conference, 
Shoreham Hotel, Washington, 
D. C., Oct. 20-21, 1960. 


Power Industry Computer 
Application, 2nd National Con- 
ference, Chase Hotel, St. Louis, 
Mo., Nov. 9-11, 1960. 


Southeastern Electric Ex- 
change, Sales Conference, Hen- 
ry Grady Hotel, Atlanta, Ga., 
Nov. 16-18, 1960. 


Missouri Valley Electric 
Assn., Industrial and Commer- 
cial Sales Conference, Presi- 
dent Hotel, Kansas City, Mo., 
Feb. 9-10, 1961. 


Missouri Valley Electric 
Assn., Engineering Conference, 
President Hotel and Municipal 
Auditorium, Kansas City, Mo., 
April 12-14, 1961. 








Price lists have been revised, and 
are now color-coded, Also, all neces- 
sary ordering information now takes 
up a single line. List, contractor- 
dealer net, distributor costs, and unit 
prices have all been pre-calculated 
ta speed distributor transactions. 

Electronic data processing systems 
are a part of the new SUP program, 
and invoices now automatically 
follow shipments. 

New packaging is also in effect, 
with fast-moving items packed in 
multiple, while special or slow- 
moving products are packaged singly. 

New shipping policies of the plan 
call for Edwards to pay all trans- 
portation costs within the Conti- 
nental United States on all orders 
above $200. In the event of incorrect 
shipment, the company pays distrib- 
utors a 5 per cent bonus. 
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G-E stages fall push 
for light bulb sales 


GENERAL ELEcTRIC has announced 
a fall million dollar light bulb sales 
push built around what it calls “The 
five point point-of-purchase selling 
system.” 

The “five-point” system refers to 
a marketing approach which calls 
for activities in five key areas— 
product, package, merchandisers, dis- 
play, and advertising—all culminat- 
ing at the point of purchase. 

Important innovations in each of 
these areas, of benefit to both pur- 
chaser and retailer, will be featured 
in the intensive fall bulb-selling pro- 
gram, according to Robert V. Cor- 
ning, G-E Large Lamp Department 
marketing manager. 
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“Over the years,” Mr. Corning 
said, “the lighting industry has con- 
ducted many sales activities based 
on exploiting a single feature, such 
as a new package or an improved 
product. Our new activity, however, 
employs a broad approach which 
recognizes that many marketing ele- 
ments are important to both cus- 
tomer and retailer.” 

Corning said the fall promotion, 
which gets underway the week of 
September 19, represents a greatly 
expanded and improved follow-up to 
a campaign in the spring. 

“This was the most successful such 
activity in the entire history of the 
G-E Large Lamp Department,” Mr. 
Corning said. 

He credited much of the success 
of the promotion to a novel local TV 
spot commercial campaign featuring 
the nearsighted Mister Magoo, and to 
successful retailer tie-in activities 
and displays. This phase of the pro- 
motion will be continued in the fall, 
with Magoo as a political candidate 
under the campaign slogan, “Vote for 
Magoo—and G-E Bulbs Too!” 


Conference te explore 
digital computer uses 


HIGHLIGHTING the meeting theme, 
“Computers for Engineering and 
Power,” will be two featured speak- 
ers at the second Power Industry 
Computer Application Conference on 
November 9-11, 1960, at the Chase 
Hotel, St. Louis. J. W. McAfee, presi- 
dent of Union Electric Co., and M. W. 
Humphrey Davies, professor of 
Electrical Engineering, Queen Mary 
College, University of London, will be 
— speakers during the meet- 
ng. 


F. J. Maginniss will serve as con- 
ference chairman and Dr. E. L. 
Harder as program chairman of the 
2nd Power Industry Computer 
Application Conference, in St. 
Louis, sponsored by AIEE. 


Latest developments in digital 
computers for utility engineering and 
plant automation will be presented in 
25 papers by authors from operating 
utility companies, electrical manu- 
facturers and universities, both in 
this country and abroad. The confer- 
ence is co-sponsored by the Power 
Division and computing Devices Com- 
mittee of the American Institute of 
Electrical Engineers. 

A special feature of this second 
meeting will be an afternoon and 
evening for discussion groups to talk 
over specific areas of interest in 
engineering or control. 

General sessions at the conference 
will be devoted to: (1) power system 
analysis by digital computer; (2) 
computers for system operation and 
optimizing; (3) computers for sys- 
tem planning; and (4) automation 
and data gathering—computer con- 
trol. 


Gibson products get 
distinctive recognition 


FLUORESCENT lighting fixtures man- 
ufactured by Gibson Manufacturing 
Co., Atlanta, Ga., headed by Rich- 
ard R. Gibson, have achieved special 
recognition recently from two 
sources. One series of C77 units 
equipped with the “Canopy Uni- 
Race” have been listed by Under- 
writers Laboratories for direct 
mounting on low density ceilings and 
have the distinction of being the first 
fluorescent fixture approved for this 
type application. The fixture is part 
of the Ortho-77 line designed for 
individual or continuous row mount- 
ing. 

Gibson’s new Ortho-77 troffer was 
selected by the National Progress 
Committee of the Illuminating En- 
gineering Society as having made 
the greatest contribution to the art 
and science of lighting in its cate- 
gory for the year 1960 and will be 
shown at the IES National Technical 
Conference in Pittsburgh. 


Bulova to manufacture 
radiant heat controls 


THE ENTRY of Bulova Watch 
Company into the field of automatic 
control of electric radiant heating 
was announced recently. 

Harry B. Henshel, Bulova presi- 
dent, said American Time Products, 
Inc., a wholly-owned subsidiary, has 
acquired exclusive rights to produce 
and market a line of precision auto- 
matic radiant heating controls de- 
veloped by the Harry Alfred Mulvany 
Laboratory, of Berkeley, Calif. 

The new thermostats will be manu- 
factured at American Time Products’ 
plant in Woodside, N. Y. under the 
direction of J. N. Heed, president. 

“American Time Products’ skills 
used in producing temperature- 


sensitive metals for tuning forks and 
other devices, plus Bulova’s long 
experience in electronics, are readily 
adaptable to the development and 
production of this new type of radiant 
heating control instrument,” Mr. 
Henshel said. 

The thermostats, he explained, 
operate on new principles of temper- 
ature sensing. They respond primarily 
to radiant heat energy as supplied by 
the electric radiant heating units in 
addition to the effects of sunlight 
and changes in air temperature. 


Day-Brite names 
Whitehead president 


JAMES F.. WHITEHEAD, JR. was elect- 
ed president of Day-Brite Lighting, 
Inc., recently as the company formal- 
ly joined forces with Emerson Elec- 
tric Manufacturing Co., St. Louis. 
Day-Brite became a subsidiary of 
Emerson Electric under the terms of 
a transaction involving the exchange 
of Emerson common stock for the 
assets of Day-Brite. The action had 
previously been approved by both 
companies. 

Mr. Whitehead, executive vice 
president since 1956, succeeded O. W. 


James F. Whitehead 


Klingsick as president of Day-Brite. 
Mr. Klingsick became vice chairman 
of Day-Brite’s board of directors, 
with D. J. Biller continuing as chair- 
man of the board. 

A native of Athens, Ga., Mr. White- 
head was educated at Georgia Tech. 
Before joining Day-Brite in 1945 as 
a factory representative he was dis- 
trict superintendent and architectural 
lighting specialist for the Georgia 
Power Co. During World War II he 
was loaned to Robert & Company to 
design the lighting installation for 
the Bell bomber plant at Marietta, 
one of the largest installations in the 
world. He resigned his position at 
Georgia Power Company after 16 
years service to accept the Day-Brite 
appointment. 

In 1948, Mr. Whitehead moved his 
family to St. Louis to accept the as- 
signment as general sales manager of 
Day-Brite. In 1953, he was elevated 
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MULTIPLE 
ELECTRICAL 
OUTLETS 


UL, NEC, REA 


Help your customer solve outlet probl Rec d Pierceway 
Multiple Outlets...the only complete, compact, economical unit 
that adapts to any job...wall, ceiling, bench, table etc. 


WIRE SYSTEM Zz 


Outlet Section ..Cat, No. 312, List: $1.90 ea. _— 
16” x 1%," x Ve", Outlet 8” center 


Back Fed Section. <- No. 612, List: $3.20 ea. 
x 1K," x He", Outlet 8” center 


End Fed Section. .Cat. No. 640, List: $2.70 ea. 
7V2" x 2%" x 1%". 


End Caps .. Male, Cat. No. 51, 
s Female, Cat. No. 52, List: 30¢ ea. Ss a) 


Feature: No. 8 conductor—2 & 3 wire systems—125/250V-60 amp. Simple 
to install... plug together and fasten down. Over 70 types of 


— Send for catalog end peices. 
A. H. MASSEY, Inc. P.0. BOX 206, DERBY, CONN. 
Since 1936 











THEY'RE SHOUTING FROM THE ROOF ToPs 


a Sa AO HBR FE 











EVANS ROOF FLANGES 


Electrical Contractors and Electricians Are Taking Advantage 
of A New Evans Product to Build Mast Type Electrical Entrances. 


Evans Roof Flanges provide lifelong 
leakproof protection and meet any build- 
ing specification. A choice of three 
metals—galvanized, aluminum, and cast 
lead are manufactured to meet every 
requirement. 


You'll find Evans Roof Flanges eco- 
nomical to use. Contact your Wholesale 
electrical supply jobber today. 


METAL COMPANY 


P. O. Box 13168 
Station K 
Atlanta 24, Ga. 
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Preferred by Electrical Contractors 


One piece solid tubular steel, pre-set 
deep slotted, staked screw precision 
bevelled edges, extra heavy duty locknut, 
no backing out when inserting conduit, 
pre-sized for uniformity — these are just 
some of the ETP features contractors prefer. 











Preferred by Suppliers 


“‘No price worry’. That's what suppliers 
say about U.L. approved ETP quality 
fittings. They know ETP is consistently 
competitive and consistently superior! 
Merchandising helps and clearly labeled 
boxes make ETP 

fittings easy to 


stock and sell. * Concrete Tight ~ 
File Fatt 
over heavy plate 
7 Every size from 





Connect 
with 


Ww 


for 
Economy 


Samples and Brochure on Request 


<i 


ELECTRIC TUBE PRODUCTS 
74-16 Grand Ave., Maspeth, (N.Y.C.) N.Y. + DEfender 5-8000 


E.T.P. . resentatives 
lectra, 3150 N. W. 40 St., Miami. 
Okla.: Brenner Elect., Box 51, Houston. 
N.C., S.C. & Va.: Robert Winfrie, Box 1744, Annapolis, Md 
Miss. & La.: F. C. Baldridge Co., 302 Eureka Bidg., New Orleans 12. 
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to vice president in charge of the 
marketing and engineering activities 
of the company. He was elected a 
director of the company in 1955 and 
became executive vice president the 
following -year. 


Anchor appoints 
middie-South rep 


GreGcorY-SALIsBury & Co., Inc., 
with headquarters at 820 Julia Street, 
New Orleans, has been appointed 
manufacturers’ representative for 
Anchor Manufacturing Company’s 
meter mounting and service equip- 
ment line. 

Thirteen electrical and sales en- 
gineers work out of five well staffed 
regional offices in New Orleans, La., 
Baton Rouge, La., Jackson, Miss., 
Memphis, Tenn., and Little Rock, 
Ark., to serve the middle South. 

Gregory-Salisbury & Co., Inc., suc- 
ceed E. W. Cook of Jackson, Miss 
who recently retired. 


” 


REB announces opening 
of new branch office 


REB Assocrates, INnc., of Miami, 
representatives of Lithonia Lighting 
Products Co., Pfaff and Kendall, and 
Hope Electric Products Co., announce 
the opening of their new branch 
office at 308 Tampa St., Room 324, 
Tampa, Fla. 

Jack E. Mason, formerly with 
Raybro Electric Supplies, Inc., will 
head the branch as vice-president. 


Thomas Industries forms 
integral sales force 


THomMaAS INDUsTRIES, INc., Louis- 
ville, Ky., manufacturer of lighting 
fixtures, has announced that it has 
reorganized its sales forces to form 
“the first wholly integrated mer- 
chandising and sales engineering 
service for residential, commercial, 
and industrial lighting fixtures.” 

Thomas R. Fuller, vice-president, 
general sales, explained the new sales 
organization is made up of two groups 
of men: 

“First, what we have chosen to. call 
merchandising salesmen will sell all 
lighting fixture products and work 
with distributors, contractors, home 
builders and other users to stimulate 
promotional programs, stocking pro- 
grams, and merchandising activities. 

“Secondly, a special corps of light- 
ing sales engineers will provide 
technical information and assistance 
to architects, electrical contractors 
and specifying engineers in an effort 
to stimulate and expedite work from 
the technical side.” 

The new-set-up, which includes 
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more than 100 men divided into 12 
geographic divisions, eliminates the 
old division of sales responsibilities 
along product lines, Fuller said. 

“Previously, residential lighting 
fixtures, including the Moe, Enchante’ 
and Star Light lines manufactured by 
the Moe Light division, and the com- 
mercial and industrial fixtures manu- 
factured by the Benjamin division, 
were handled by two. entirely 
separate sales groups.” 


Brief news notes 
of manufacturers 


JASPER BLACKBURN Corporation has 
begun construction on a 10,000 square 
foot addition to its present 100,000 
square foot St. Louis plant. The pro- 
ject, scheduled for September com- 
pletion, will expand manufacturing 
and warehousing facilities. 


* * * 


CHARLES WENNER, president of the 
James R. Kearney Corp., St. Louis, 
and John R. Morrill, president of 
Hubbard and Co., Chicago, jointly 
announce the consolidation of the 
Electrical Engineers Equipment Divi- 
sion and the James R. Kearney Corp. 
The amalgamation of the two lines 
provides the industry with a major 
single source of outdoor and indoor 
switching devices. 

This latest change is one of a series 
of steps by Hubbard and Kearney to 
combine efforts in the fields of 
engineering, manufacturing and 
marketing of products for the electri- 
cal transmission and_ distribution 
industry. 


* * * 


Over $500,000 is being spent by 
Preformed Line Products Company to 
expand manufacturing and office 


space at its Cleveland, Ohio, head- 
quarters. Acquisition of two three- 
story buildings occupied by Ohio 
Piston Company and Standard Pat- 
tern Works, which are adjacent to 
Preformed’s main plant at 5349 St. 
Clair Ave., almost doubles the compa- 
ny’s present production capacity, ac- 
cording to T. F. Peterson, Jr., vice- 
president-manufacturing. 


Pians for the construction of a 
new $750,000 manufacturing plant in 
DeKalb County, near Atlanta, Ga., 
were announced by John G. Detwi- 
ler, president of Central Cable Corp., 
Jersey Shore, Pa. The plant will 
manufacture a complete line of alu- 
minum and copper conductors for 
sale to utilities and for other pur- 
poses. Construction of the first unit 
of the new industrial plant, a 34,000- 
square-foot building, will begin 
within the next 30 days and is ex- 
pected to be in operation by the 
end of 1960. This unit will serve the 
southeastern and southwestern part 
of the United States. 


WHEATLAND’ ELEcTRIC Products 
Company executives and office staff 
recently occupied office quarters for 
the first time in their newly con- 
structed plant-office building at 500 
Logan Street, Carnegie, Pa., part of 
an eight-acre industrial park site. 

Equipment and production facili- 
ties for the manufacture of under- 
floor raceway systems and the vari- 
ous assembly operations occupies 
nearly 16,000 sq. feet. Production of 
electrical conduits will continue at 
the Wheatland, Pa., plant. 

Wheatland’s new one-story factory 
is one of the largest in the nation to 
be erected entirely of pre-cast con- 
crete slab panels which fit into pre- 
fabricated pillars. 


News about people 





The firm of Dupont-Bondurant, of 
New Orleans, La., has been appointed 
by the Carol Cable Co., a division of 
The Crescent Company, of Paw- 
tucket, R. I., as its representative for 
Louisiana and Mississippi. Announce- 
ment of the appointment was made 
by Kenneth R. MacLean, Carol 
Cable’s vice-president-sales. 

Headed by Eugene Bondurant and 
Lawrence Dupont, the firm has its 
headquarters at 717 Jefferson High- 
way, New Orleans. 


The Williams and McKinley Sales 
Co., 1344 Wilton Lane, Kirkwood 22, 
Mo., has been appointed sales repre- 
sentative for Subox, Inc., to cover 
eastern Missouri and greater St. 


Louis, it was announced recently by 
H. S. Bennett, of Subox. 

In Kansas City, western Missouri, 
and Kansas, another branch of the 
agency, located at 417 Grand Ave., 
Kansas City, will serve Subox. 


Southern States recently promoted 
Roy N. McCowen to Southwest 
regional manager and Bruce Smith to 
district manager. Mr. McCowen was 
formerly district manager, while Mr. 
Smith held the position of sales engi- 
neer. Both men will continue opera- 
ting from Southern States field office 
in Dallas, Texas. 


Robert H. Hanson, 159 Cane St., 
N.W. Atlanta, Ga., has been appoint- 
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ed new district sales manager by 
the Wadsworth Electric Mfg. Co., Inc. 
Mr. Hanson has been associated with 
electrical manufacturers, distributors, 
engineers, and contractors for a 
number of years prior to his new 
position. 

He is replacing George H. Will, Jr., 
who resigned to enter the Sales 
management field of the electrical 
heating industry. 


Lawrence A. Navarro was recently 
promoted by Line Material Industries 
to the newly created position of 
manager of sales training. Formerly 
L-M’s technical editor, Mr. Navarro 
will now plan and participate in the 
training of newly employed sales 


~ Se i: > Bg —_ Age? - 4 
ase. c,: st! 


HERE’S WHERE eee" For the average industrial user, approxi- 
mately 10 cents of every dollar spent for 
: THE MONEY GOES light goes for lamps; approximately 20 cents 


WHEN YOU BUY LIGHT goes for maintenance labor; and about 70 


S = cents goes for electric power. 


——S ern Fa a 


Lawrence A. Navarro 2 OF 


personnel, and develop sales training 
programs and methods for the compa- A 200 watt incandescent lamp produces ap- 
ny’s field and branch organization. proximately 3800 lumens. Two 100 watt 
Before joining L-M in 1953, Mr. incandescent lamps produce approximately 
Navarro was a technical writer for 3400 lumens — about 10% less light. 
Sperry Gyroscope Company and 
Minneapolis-Honeywell Co. A gradu- 
ate of the University of North Dakota, 
be recsioel tis ertetaat engineering WATT FOR WATT, FLUORESCENTS PRODUCE TWICE AS MUCH 


degree in 1950. 
Clifford E. Shaw, formerly a LIGHT AS INCANDESCENTS 
technical writer for L-M, has as- : 
sumed the vacated technical editor m @6=©- About 7.5% of the electrical 
position. Mr. Shaw has been with ; : 4 energy consumed by a typical 
Line Material since 1956 when he : 4 bi 40 watt incandescent lamp is 
joined the technical editing depart- ’ / A produced as light. In a typical 
ment. He holds an electrical engi- x 5 } ¥ 40 watt fluorescent lamp, the 
neering degree from Colorado State k g a percentage is about 20.5. In 
University. He was graduated in 1950. 4 rd . both types, the remainder of 
A the electrical energy is heat loss. 
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R. A. Millermaster, Cutler-Hammer 
vice-president - development, was 
recently elected to the Milwaukee 


electrical firm’s board of directors, 
Philip Ryan, president of the firm O INSPECTIONS GUARD 


announced. 

Mr. Millermaster joined Cutler- - aie CHAMPION LAMP QUALITY 
Hammer as a test engineer follow- 
ing his graduation in 1927 from the 
University of Wisconsin. 


Checks and counter checks 

at each step of production guard the 

quality and uniformity of Champion 

| 90% , lamps. Result: you get all the light you pay for 

Appointment of two new sales ad | | and when you use Champions. 
representatives for Virden Lighting c: ANS 

has been announced by Vernon L. 


Wrye, sales manager for the company. CHAMPION LAMP WORKS, Lynn, Massachusetts 


Names to serve in eastern North 
Carolina, South Carolina, and north- CHAMPION INCANDESCENT-FLUORESCENT « YOUR BEST BUY IN LAMPS 
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eastern Georgia is Robert F. Haynes. 
He has been active in the lighting 
fixture business for the past four 
years, and will be located in Co- 
lumbia, S. C. 

Also selected is Edwin S. Persons, 
who will serve in portions of Mis- 
souri, Illinois, Indiana, and Kentucky. 
Mr. Persons’ experience includes that 
of both salesman and buyer with the 
company. His headquarters will be 
in St. Louis. 


Norborne C. Auld has been named 
superintendent of the Oklahoma Gas 
and Electric Company’s Eastern divi- 
sion, headquartered in Muskogee, 
following the retirement of Charles 
C. Yeakley from that position. 

Mr. Auld has been with the Okla- 
homa company since 1925, and held 


Norborne C. Auld 


the position of district manager of 
the Ada district prior to his present 
appointment. He is being replaced 
as manager by J. B. Lynn. 

Mr. Yeakley served fer more than 
40 years before his retirement, having 
joined the company in 1919. 

Mr. Lynn joined the company in 
1927, and was serving as Ada district 
accountant before he replaced Mr. 
Auld as district manager. 


New Southeastern District sales man- 
ager for Pass & Seymour, Inc., of 
Syracuse, N. Y. is Delbert P, Stuart, 
a member of the P&S sales force for 
several years. He succeeds the late 


Delbert P. Stuart 


James C. Major, of Atlanta, Ga. 
Mr. Stuart, who will promote elec- 
trical wiring devices in the Atlanta 
area and will supervise the Florida 
and Louisiana territories, is located at 
2819 Fairlane Drive, Doraville, Ga. 


Slater Electric and Manufacturing 
Company has announced the ap- 
pointment of additional new agents 
to represent them in the Southern 
area. 

Richard A. Esterle, 3041 Rosedale 
Blvd., Louisville 5, Ky., has been ap- 
pointed to serve in Kentucky. 

Appointed for the Virginia and 
North and South Carolina areas is 
the E. F. Lombardi Co., represented 
by Gene Lombardi and John E. 
Steele at the agency’s main office, 
2712 Freedom Dr., Charlotte 8, N. C., 
with Joe W. Cook. 1565 Halstead 
Ave., Norfolk 2, Va., in charge of the 
Virginia branch. 


Robert S. Fremont, president of 
Halo Lighting Products, Inc., Chi- 
cago, has announced the addition of 
several new sales _ representatives. 
Among them are William Johnson, 
Memphis, Tenn.; Al Rosenstock and 
Son, Kansas City, Kan.; and Roland 
Schillicutt, Little Rock, Ark. 


Joe W. Hale has joined the field 
sales staff of Day-Brite Lighting, Inc., 
as the firm’s representative in the 
Houston, Texas area. The appoint- 
ment was announced by Raymond P. 
Imre, Midwest regional sales man- 
ager of the fixture company. Mr. 


Joe W. Hale 


Hale is located at 7042 Sharpcrest 
Avenue in Houston. He replaces N. 
O. Reed, who recently retired from 
Day-Brite. 

Prior to his new appointment, Mr. 
Hale was District Lamp & Lighting 
Specialist for General Electric Sup- 
ply Co., in Houston. 


David J. Anderson has been ap- 
pointed branch manager of the new- 
ly established Baltimore branch of 
the National Electric Division of H. 
K. Porter Company, Inc. Since 1957 


Mr. Anderson has been a sales repre- 
sentative in the division’s Pittsburgh 
branch, serving for a short time as 
an assistant product manager for 
conduit sales. A native of Pittsburgh, 
Mr. Anderson graduated from Thiel 
College with a B. S. degree in 
economics. 


Joseph B. Schaeffer has been in- 
stalled as president of the St. Louis 
Electrical Board of Trade for the 
1960-61 year <:of activities. Mr. 


J. B. Schaeffer 


Schaeffer is manager of basic proj- 
ects at Sachs Electric Corp., and has 
been in the electrical contracting and 
service business for almost 20 years. 


Troy A. Brown, Jr., has recently 
been appointed a vice-president of 
Raybro Electric Supplies, Tampa, 
Fla., and will assist Milton O. Hollis, 
executive vice-president and general 
manager. 

Mr. Brown received an A.B. degree 


Troy A. Brown, Jr. 


from Harvard, then studied law at 
the University of North Carolina, re- 
ceiving his L.L.B. in June, 1959. He 
first became associated with the 
company in 1950. 


The appointment of Thomas H. 
Cashin as marketing manager for 
Large Lamp Products Division of 
Sylvania Lighting Products, Inc., has 
been announced by Garlan Morse, 
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vice-president and general manager 
of the division. Mr. Cashin is a 
graduate of St. Lawrence University 
and of the New York University 


Graduate School of Business. He has ' 
been associated with Sylvania since 
1948. 

E. Melvin Bellott has been named 


assistant manufacturing manager for 
the Westinghouse lamp division. The 
announcement was made by James 


a 
E. Woodall, division manufacturing 
manager. 
Mr. Bellott obtained a B.S. degree 
in electrical engineering from the 


University of Tennessee in 1944, and 
joined Westinghouse that same year. 


He later obtained a masters degree 
from Stevens Institute of Tech- j 
nology. 


Michael N. Flynn has been appoint- 
ed sales manager of the Benjamin 
Division of Thomas Industries Inc., 
Louisville, Ky., it was announced 


DESIGNED BY FIELD TESTS... PLANT SURVEYS 
ees CONSULTATION WITH EXPERTS Here is the com- 


plete line of all-aluminum enclosures, completely wired and ready to install 
. .. designed only after extensive research in the field and consultation with 
dozens of industries, engineers and consultants, to learn what you need 
and want in this line. 


These features are the result: All-aluminum for non-magnetic, non-corrosive, 
lightweight design that offers faster heat dissipation. Ribbed for greater 
strength. Rectangular design for easier installation and maintenance, more 
compact assembly. Ground surfaces for tighter fit, no threads to strip. Front 
operation on all components. 


PANEL BOARDS MOTOR STARTERS 
To your specs, including - Manual or mag- 
breaker of your choice. . netic, in many 
Screw-cover or bolt-on forms. Single 
cover, rectangular or speed, reversing, 
Michael N. Flynn ; “T" wiring trough. Avail- two speed, special, 
: able for hazardous as and combinations. 
well as all-weather 
recently by Thomas Fuller, vice- a a areas. All seals and con- 
president general sales, for Thomas : nections included. 
Industries. 

For the past year Mr. Flynn has 
been Director of Merchandising for : 
the Benjamin Division. CIRCUIT BREAKERS DISCONNECT SWITCHES 


Through 800 amps, 1, 2, or 3 pole. é » Fuseable and non-fuseable, 


up to 200 amps. 
V. A. Elmblad, Graybar Electric 


Co., Inc., district manager at Dallas, 
Texas, recently announced the ap- 
pointment of F. B. Murray as man- 
ager at San Antonio, Texas, replac- 
ing R. N. Ness, who will assume spe- 
cia] duties in Dallas. Mr. Murray 
joined Graybar in 1949. 


CONTROL COMPONENTS — Push button stations, pilot lights, selector switches, 


contactors, relays, control transformers, lighting transformers, specials. 


ILLUSTRATED CATALOG SUPPLEMENT-— State your interest. 

Multi-Amp Electronic Corp., Union, 
N. J. has appointed C. B. Anderson 
Electric Co., 712 Oil Capital Building, 
Tulsa, Oklahoma, to serve as sales 
representative in Oklahoma, the Pan- 
handle and southwestern area of 
Texas, western Arkansas, and south- 
ern Kansas. 

The Anderson Company will handle 
Multi-Amp’s high-current, low-volt- : 
age test units for circuit breakers, VAREHOUSE STOCKS in NINETEEN CITIES in U. S. and CANADA! 
relays, reclosers, fuse links and 
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transformers also other devices such 
as transformer-type load boxes meter 
calibrating equipment, test benches, 
and units built to customer specifi- 
cations. 


M. C. “Morty” Mason has been ap- 
pointed representative for the Gener- 
al Electric Supply Co., Miami, ac- 
cording to an announcement by 
Charles K. Murphy, manager of the 
company. 

Mr. Mason will have headquarters 
at 2510 Florida Ave., West Palm 


M. C. Mason 


Beach, Fla., serving the Palm Beach 
area and north to Vero Beach. He 
has been active in the electrical field 
in West Palm Beach since 1954, and 
before that had been associated with 
the electrical industry of Atlanta, Ga. 


Kenneth D. Rose, general manager 
of Blackhawk Industries, Dubuque, 
Iowa, since its beginning, was named 
vice-president at a board of directors 
meeting recently, it was announced 
by Titus B. Schmid, president. 

Mr. Rose has for 25 years served 
with the company that founded 
Blackhawk Industries, manufacturers 
of electrical hardware and fittings. 


I. Arnold Hoge Associates has been 
named to represent Blackhawk 
Industries in Georgia and Alabama, 
it was announced recently by Ken 
Rose, vice-president and _ general 
manager of the electrical hardware 
and fittings manufacturer. Hoge As- 
sociates are located at 489 Overbrook 
Dr., N.W. Atlanta, Ga. 


C. A. Liming has been promoted 
to the position of marketing manager 
—power capacitors for Pacific Elec- 
tric Co., it has been announced by 
R. L. Bobo, the company’s marketing 
vice-president. 

Mr. Liming joined Federal Pacific 
several months ago as corporate en- 
gineering manager—pole line equip- 
ment. Previously, he was sales man- 
ager of electrical apparatus for Hub- 
bard & Co., Chicago, Ill. Mr. Lim- 
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ing also once headed his own con- 
sulting engineering firm in Tulsa, 
Okla. He received his electrical en- 
gineering degree from Purdue Uni- 
versity. 


G. M. Boyd has been appointed 
manager - engineering of the Insu- 
lator Dept., General Electric Co., 


G. M. Boyd 


Baltimore, Md. He succeeds Howard 
A. Frey, now general manager of the 
Insulator Dept. 

Mr. Boyd received his ceramic 
engineering degree from Virginia 
Polytechnic Institute in 1943, later 
returning to receive his M. S. degree 
in engineering. In 1948 he came with 
the Insulator Department and served 
as manager - manufacturing engi- 
neering up until his recent appoint- 
ment. 


Warner T. Smith, with over 20 
years’ experience in various aspects 
of the telephone, electrification, and 
electronics industries, has been 
named chief engineer of Superior 
Cable Corp., Hickory, N. C. The ap- 
pointment was recently announced 
by J. L. Robb, president of Superior 
Cable. 

Prior to joining Superior, Mr. 
Smith was associated with Anaconda 
Wire and Cable Company. Mr. Smith 
is a member of AIEE and its wire 
Communications Committee. 


Two executive appointments have 
recently been made in the Electrical 
Conductor Div., Kaiser Aluminum & 
Chemical Sales, Inc., following an 
announcement by J. T. Dugall, di- 
vision general manager. 

J. Carl Ferguson has been named 
director of electrical conductor mark- 
eting and Cornell C. Maier succeeds 
him as division general sales man- 
ager. 

Mr. Ferguson, a graduate of the 
Naval Academy in Annapolis, has 
been with Kaiser for 11 years. Mr. 
Maier, a graduate of the University of 
California, has also been with the 
company 11 years. 


James J. Farrell has been named 
southern regional sales manager of 
General Electric’s Distribution Trans- 
former Dept., according to an an- 
nouncement by William R. Smart, 
department marketing manager. 

He succeeds James M. McDonald, 
who is now marketing manager of the 
company’s Medium Transformer De- 
partment. 

Mr. Farrell, a graduate of Notre 
Dame, joined General Electric in 
1949. 


Vv. R. Young, Graybar Electric 
Company, Inc., Gulf Coast district 
manager at Houston, Texas, recently 
announced the appointment of B. G. 
Draper as operating manager at 
Corpus Christi, Texas. Mr. Draper 
started with Graybar in New Orle- 
ans, Louisiana, as a Packer in 1953. 


The appointment of Rebert V.. 
Corning as manager-marketing of the 
General Electric Company’s Large 
Lamp Dept., located at Nela Park, 
was announced recently by Donald 
D. Scarff, general manager of the 
department. Mr. Corning had tempo- 
rarily been serving in the post during 
the absence of Ralph H. Humbert, 
whom he now succeeds. Mr. Humbert 
has suffered prolonged illness. He 
will remain with the G-E Depart- 
ment as a consultant. 


Technical books 





Engineering examinations 


“Professional 
nation Questions and Answers,” Sec- 
ond Edition, by William S. LaLonde, 
Jr., Chairman, Department of Civil 


Engineer’s Exami- 


Engineering, Newark College of 
Engineering. Published by McGraw- 
Hill Book Co., Inc., 327 W. 41st St., 
New York 36, N. Y., 615 pages, 273 
illustrations, $7.50. 


for the electrical man 


This edition of the book is planned 
to keep pace with the rapidly de- 
veloping new engineering ideas and 
procedures represented in recent 
professional engineer’s license exami- 
nations. 

The questions and answers showing 
the type of question asked and the 
kind of answer that examiners accept 
have been increased by 20 per cent 
over the previous edition, with ma- 
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terial authenticated by a man who 
has acted as a consultant both to 
examining boards and to individuals 
preparing for examination. 

Over 600 questions selected from 
recent actual examinations for the 
Professional Engineer License, the 
Land Surveyor License, and the 
Engineer-in-Training Certificate are 
included in this Second Edition. 

The questions cover all major areas 
of professional engineering exami- 
nations. There are questions in funda- 
mental engineering, in chemical, civil 
electrical, and mechanical engi- 
neering. Many are composites of the 
more complex questions found in 
professional engineering examina- 
tions all over the United States, 
making the book adaptable for any 
part of the country where the exami- 
nation may be taken. 


Lighting parking areas 


“Recommended Practice for Out- 
door Parking Area Lighting,” publi- 
shed by the Publications Office, 
Illuminating Engineering Society, 
1860 Broadway, New York 23, N. Y., 
8 pages, illustrated, 50¢. 


This new edition of lighting prac- 
tices, which has not been previously 
published, contributes substantially 
to the increasing number of guides 
published by the IES to assist archi- 
tects, lighting engineers, and speci- 
alists in achieving improved lighting. 
Prepared by IES technical commit- 
tees, the report is based on new IES 
recommended levels of illumination, 
in many instances higher than those 
in effect for many years. 

This guide was compiled in col- 
laboration between the Store Lighting 
and Roadway Lighting committees to 
meet the requirements of both groups. 
Types of outdoor lighting equipment, 
pole spacing, and mounting heights 
are all described in detail as are the 
basic considerations in this type of 
lighting problem. 

Minimum illumination require- 
ments, color, economics, and recom- 
mended maintenance are included. 
Two full pages of photographs of 
typical outdoor parking area lighting 
jobs show existing applications. 


Electromagnetics 


“Electromagnetic Theory and En- 
gineering Applications,” by John B. 
Walsh, assistant director of Electron- 
ics Research Laboratories, Columbia 
Uni. Published by the Ronald Press 
Co., 15 E. 26th St., New York 10, 
N. Y., 292 pages, 186 illustrations, 
$8.50. 


This book is a concise, thorough 
treatment of electromagnetics. Em- 
phasis is on basic concepts, and the 
engineer’s viewpoint is used through- 
out. 

A major purpose of the book is to 
provide a fundamental understanding 


of the basis of circuit analysis. It 
presents the essentials of field theory 
and then clarifies them further by 
showing their application to distrib- 
uted-parameter circuits. 

Transmission lines in particular 
are fully discussed, since they pro- 
vide one of the simplest and most 
logical applications of distributed- 
parameter circuit analysis—the meet- 
ing ground of conventional circuit 
and field analysis. 

The discussion of vector analysis is 
concentrated in a single chapter for 
easy reference. The rationalized MKS 
system of units is used throughout. 

Subjects covered include elements 
of vector analysis, electrostatics, the 
static magnetic field, Maxwell’s 
equations, plane waves, energy flow 
and guided waves, the relation be- 
tween field and circuit equations, and 
transmission lines. 


Broadcast engineering 


Handbook,” 
Editor-in-Chief, A. 
Prose Walker, manager of engi- 
neering, National Association of 
Broadcasters; prepared by staff of 
specialists. Published by McGraw- 
Hill Industrial and Business Book 
Information Service, 327 West 41st 
St., New York 36, N. Y., 1664 pages, 
1306 illustrations, $27.50. 


“NAB _ Engineering 
Fifth Edition, 


Now fully revised and brought up 
to date, this new Fifth Edition pro- 
vides comprehensive reference to 
latest methods, facts, and data for 
every phase of radio and television 
engineering. In it, 47 leading authori- 
ties offer quick answers to the full 
range of design, construction, and 
operating problems in the broad- 
casting field. 

Antennas, towers, and wave propa- 
gation—standard, FM, and TV trans- 
mitters — program transmission — 
studio and remote-pickup facilities— 
color television facilities — rules, 
regulations, and standards — these 
and other major areas of broadcast 
engineering are covered. 

While retaining the same practical 
approach and method of arrangement 
which helped establish it as a stand- 
ard reference in the field, the new 
and enlarged edition of the handbook 
offers an entirely fresh view of 
broadcast engineering. 

For example, it describes sweeping 
developments in such aspects as 
transistor applications, TV trans- 
lators and boosters, remote control of 
transmitters and direction antennas, 
automatic logging techniques, com- 
patible single-sideband for standard 
broadcasting, stereophonic broadcast- 
ing, video-tape recording, special 
audio effects, and field strength 
measurement. 








—— 


the 


in For the Electrical Distributor .. . 


KAM-LOK SWITCH 


with pressure contacts 


| IN AN ALL-ALUMINUM WALL-MOUNTED EN- 
" | CLOSURE FOR USE WITH AMP-TRAP, BUSSMANN 
OR G-E CURRENT-LIMITING FUSES 


|...» Aluminum enclosure is lighter to handle, 
more compact and completely free from 
induction heating 


. + « Line and load terminals built-in clamps 
for up to 4 cables per pole in 1200- 
4000A sizes — same clamps can be 
used to facilitate bus bar connections 





The open KAM-LOK is also sold to 
« @ switchboard manufacturers for incor- 


poration in their switchboards 





1200-6000A 


250 and 480 volts 


34¢3W or 364W 





THE KELEK 





259 DAVIS AVE. - 








SALES REPRESENTATIVES THROUGHOUT THE SOUTH 
ATLANTA — Edgar E. Dawes & Co., 405 Rhodes Bldg. 
(Also Birmingham, Greenville, Tampa, Jacksonville, Cleveland, Tenn.) 
DALLAS — Wynne Snoots Co., 2nd Unit Santa Fe Bidg. 
(Also Houston, Little Rock, Oklahoma City, Lubbock 
NEW ORLEANS — Associated Manufacturers Agents, 900 Carondelet St. 
RICHMOND — Robert W. Fishburne, 1725 Arlington Road (Also Raleigh) 
WASHINGTON, D. C. — Rumsey Electric Co., 337 Southern Bldg. 
7 


>] 
kk|COMPANY 





NORWOOD, MASS. 
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New products 





Explosion-proof receptacle 


Appleton Electric Co., 1701-1759 
Wellington Ave., Chicago 13, Ill. has 
announced the development of a 
pendant type exposion-proof recepta- 
cle. 

This “CPSHC” unit has been speci- 
fically designed for ceiling mounting. 
It entails Appleton’s dead-end con- 
tact feature which is found in their 
“CPS” series explosion-proof units. 
All arcing, if any, is confined within 
a plug combustion chamber of the 
dead-end receptacle. Dual protection 
is afforded the user by the elimi- 
nation of live contacts exposed to 
atmospheres which may contain 
volatile, inflammable, anaesthetical 
fumes or explosive vapors. Appleton’s 


“CPS” series units have Under- 
writers’ listing for Class I, Groups 
C and D. 

These receptacles have been de- 
signed for use with Appleton type 
“CPP” explosion-proof plugs. To 
complete the circuit, a simple, one- 
handed operation is all that is requir- 
ed; plug is inserted as far as it will 
go ...rotated % turn to the right... 
and pushed in further until fully 
seated. The circuit is safely broken 
by a reversal of this procedure. 

Write in No. P-918 on card, pg. 17 


Plastic jacketed cable 


A plastic jacketed non-metallic 
sheathed cable is now in production 
by Triangle Conduit & Cable Co., 
Triangle and Jersey Avenues, New 
Brunswick, N. J. Called Thermo- 
Triex, the new cable represents a 
major breakthrough in production of 
a non-metallic sheathed cable, ac- 
cording to the manufacturers. 

The individual conductors will con- 
tinue to be insulated with a poly- 
vinylchloride compound and color 
coded according to standard indus- 





Cut Service Entrance Costs/ 


MAST KITS 


Make installations faster, easier 


In M&W Kits, there’s one just right for every job 
7 ...to fit 14-14% -2 or 24” conduit. Split-clamp 
conduit support or one-hole pipe strap with lag 
screws. Flashing and adjustable seal. Best of all, 
M&W Kits cost less than buying individual parts 
—and you make faster, better, easier installations. 


Each kit includes all necessary parts for mast installation 
shown at left, or as selected for specific needs. Fittings are also 
available separately. 


New Catalog 59 describes and illustrates complete line of 
electrical fittings and kits. Write for your copy today. 


The M. & W. ELECTRIC MFG. CO., Inc. 


Me W 


try practice. The outer covering will 
also consist of a special polyvinyl- 
chloride compound which is designed 
not to deteriorate, making its life 
limitless. This new outer covering for 
non-metallic sheathed cable is highly 
resistant to flame, impact, oil, alkalis 
and acids. It is free stripping, bright 
and smooth. 

Typical of the many advantages 
resulting from the new construction 
are the complete elimination of 
flaking, greater fiexibility, and ease 
of pulling and stripping. There is no 
pitch or paint to rub off on hands, 
clothes or walls. Abrasion resistance 
is improved 1000 per cent over 
braided non-metallic cables when run 
edgewise—100 per cent when run 
flat. Flame and moisture resistance 
are improved as well as impact 
strength and performance on the 
overload current test. Samples are 
available from the manufacturer. 

Write in No. P-919 on card, pg. 17 


High-level low-cost light 


The new “VeeLens” Series fluo- 
rescent luminaire by Lighting Prod- 
uct Inc., P. O. Box 338, Highland 
Park, Ill., provides a low-cost so- 
lution to problems incurred in light- 
ing school locker corridors, library 
stacks, pedestrian tunnels and similar 
applications. 

The VeeLens features a convex 
reflector and a clear prismatic dif- 
fuser containing thousands of 8-sided 
prisms. The design concentrates high- 
level light on the vertical wall sur- 
faces yet provides controlled bright- 
ness for visual comfort when viewing 
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down the corridor. Formerly, only 
far more expensive fluorescent 
luminaires with intricate shielding, or 
incandescent luminaires with special 
lenses directed the useful light so 
effectively. 

LPI’s VeeLens luminaires may be 
surface or pendant mounted, indi- 
vidually or in continuous rows. Two 
sizes are available: 4-foot luminaire 
for one 48-inch 430 ma rapid-start 
lamp, and 8-foot luminaire for two 
48-inch lamps, tandem. Diffusers 
hinge from either size. 

Write in No. P-920 on card, pg. 17 


Zinsco circuit breaker 


The new Magnetrip 100-ampere 
circuit breaker, TC100L, has been re- 
cently introduced by Zinsco Electrical 
Products, 729 Tucker St., Los Angeles 
12, Calif. 

This breaker can be field installed, 
as a main disconnect or as a sub- 
main, and requires only two stand- 


ard spaces in the panel. The device 
has no side lugs. The fact that it can 
be “plugged-in” and that it can be 
installed at any point of the panel 
provides this breaker with features 
seldom found on breakers. 

The 120/240 volt, 2-pole circuit 
breaker -has a common trip, and is 
interchangeable with all Type T or 
Q Magnetrip breakers. 

Write in No. P-921 on card, pg. 17 


G-E plug-in circuit breaker 


New 70- and 100-ampere 2-pole 
circuit breakers which plug into 
standard G-E load centers have been 
announced by the Circuit Protective 
Devices Dept., General Electric Co., 
Plainville, Conn. 

Suitable for use in G-E “Twin” 
load centers rated 125 amperes and 
above, the new breakers are rated 
120/240 volts a-c and may be in- 
stalled either as the main service dis- 
connect or in 200-ampere panels as a 
branch circuit disconnect. This dual 
versatility makes possible reduced 
material costs since the need for a 
separate main disconnect enclosure is 
eliminated. 

The new devices are designed on 
a one-inch-per-pole modulus and are 
therefore interchangeable with all 
other G-E plug-in circuit breakers. 
Designated as Type TQAL, the new 
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breakers are listed by Underwriters’ 
Laboratories, Inc., and feature com- 
mon-trip action, silver plated cur- 
rent carrying parts and recessed self- 
aligning spring-reinforced bus re- 
ceptacles. 

Write in No. P-922 on card, pg. 17 


Combination meter sockets 


A new line of medium duty ring 
and ringless meter sockets with pro- 
visions for field conversion of single 
or polyphase interiors is now being 
manufactured by Anchor Manufac- 


turing Co., Bradenton, Fla. 

The new series have “Anchor” re- 
inforced copper jaws and 4/0 line and 
load connectors to meet the con- 
stantly increasing electrical require- 
ments. 

The large aluminum enclosure is 
adequate for ease of wiring 4, 5, 6 
and 7 terminal sockets. 

Write in No. P-923 on card, pg. 17 


Three-wire grounding outlet 


Pass and Seymour, Inc., Syracuse 
9, N. Y., has introduced a new single 
3-wire grounding outlet, No. 5351, for 
use on 20-ampere appliance circuits. 

Rated at 20-ampere, 125-volt, the 
outlet features two easily accessible, 
green hex grounding screws which 
permit feed-through of the grounding 
conductors. 

All contacts, including the ground- 
ing contact of double grip type. The 
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contoured design of the outlet face 
permits easy insertion of cap blades. 

Heavy barriers separate contacts of 
opposite polarity and grounding con- 
tacts. Designed for side wiring only, 
the new outlet has washer-type 
plaster ears. 

Although the device was designed 
for use with the new NEMA standard 
20-ampere, 125-volt grounding cap, 
it also may be used with 15-ampere, 
125-volt grounding caps or regular 
ungrounded parallel blade caps. 

Write in No. P-924 on card, pg. 17 


i 
Tomic conduit connectors 


Tomic Sales and Engineering Corp., 
20,000 Sherwood Ave., Detroit 34, 
Mich., has introduced two new 90- 
degree angle Flex-Steel no screw 
conduit connectors. 

These new Tomic connectors, Cata- 
log No. 305—%4-inch and Catalog No. 
306—'%4-inch are unique no screw 
units with exclusive hinged snap- 
caps. 

These new Tomic connectors are 
designed for better, safer, easier, and 
neater installations. They twist into 
the Flex and one extra twist locks 
them in place. They can not shake 
loose. Positive grounding is assured. 


To pull wires through, the cap is 
flipped open, wires are pulled, and 
cap is shut. Smooth interior and 
rounded throat eliminate damage to 
wires. 

Write in No. P-925 on card, pg. 17 


Air diffusing lighting unit 


Day-Brite Lighting, Inc., St. Louis 
15, Mo., and Barber-Colman Company 
announce a complete line of combina- 
tion lighting and air diffusing equip- 
ment, developed through the com- 
bined research facilities of the two 
companies. The new units are de- 
scribed as “the successful blending 
of two prime comfort factors, which 
provide the solution to a growing 
problem—the competition between 
acoustical material, air distribution, 
and lighting elements.” 

The dual-purpose units are avail- 
able in both 12 x 48 inch and 24 x 
48 inch sizes, with a wide choice of 


lighting enclosures including louvers, 
plastic, and glass. 

Combination diffusers eliminate 
conflicting ceiling placement prob- 
lems of lighting and air distribution 
elements. 


Double wall construction allows air 
to pass through separate chamber 
completely isolated from fluorescent 
lamps. Light output, lamp life, and 
color are not affected. 

Write in No. P-926 on card, pg. 17 


Smithcraft lighting fixture 


A new lighting fixture combining 
high quality, rugged construction, low 
brightness, and low cost, has been in- 
troduced by Smithcraft Lighting, 
Chelsea 50, Mass. The Chelsea, a new 
plastic-enclosed unit, measures nearly 
13 inches wide. 

Its clean, trim expanse of plastic 
eliminates dark metal bands at the 


ends of the unit, and offers free-flow- 
ing lines in continuous runs. The 
Chelsea comes equipped with either 
acrylic or polystyrene shielding. 
Available in 2, 3, and 4-light units, 
the Chelsea may be surface-mounted 
with top reflectors, or pendant- 
mounted with a high percentage of 
uplighting. 

For continous mounting, a good- 
sized hole simplifies through-wiring, 
resulting in easy installation. Anoth- 
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er great time-saver is the patented 
Smithcraft slide-grip hanger, used for 
hanging the uplighting units. 

Write in No. P-927 on card, pg. 17 


Bathroom mirror lighting 


To make shaving easier, with better 
lighting, Dondel Co., Phoenix, Ariz., 
has introduced a pre-wired adapter 
unit that adds side lighting to con- 
ventional light above bathroom mir- 
ror for perfect see-ability in all facial 
grooming tasks. The unit is designed 
to connect to existing electric circuit; 
just remove present top fixture, in- 
stall patented 3-D frame, then rein- 
stall top fixture. Side fixtures adjust 
to varying mirror widths. 


The outlet in the right fixture arm 
is convenient for plugging in electric 
shaver or hair dryer. Translucent 
panels diffuse incandescent light and 
combine with rich lustre of silver 
anodized aluminum to harmonize 
with any decor. 

Write in No. P-928 on card, pg. 17 


Holophane residential lighting 


Holophane Co., Inc., New York 17, 
N. Y., announces a new two-lens 
luminaire for kitchen, living room, 
or, most any home location. It is the 
first all-purpose indoor residential 
unit to be offered by Holophane. 

The Holophane Company recently 
announced its entry into the resi- 
dential lighting field, bringing with it 
the benefits of more than 60 years of 
exacting commercial lighting expe- 
rience. In line with this experience, 
the new two-lens luminaire is en- 
gineered along principles followed in 
designing lighting equipment to meet 
the rigid commercial standards. 

The rectangular ceiling unit has a 
circular center lens of “Endural” 
glass, and an outer or trim lens of 
acrylic plastic. The inner lens con- 
centrates light on the work or play 
area directly below, while the outer 
one comfortably blends illumination 
for the surrounding area. 
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In entering the home lighting field, 
the company has engineered a new 
series of lights, including three mod- 
els of a “post-top” unit for outdoor 
illumination; a two-lens multi-pur- 
pose light for indoor use; and several 
versions of a prismatic “drum type” 
unit for porches, breezeways, etc. 

Write in No, P-929 on card, pg. 17 


Progress pendant drops 


A trio of pendant drops, fashioned 
of lovely and world-famed Cordey 
China, has been introduced by Prog- 
ress Manufacturing Co., Inc., Phila- 
delphia, Pa. The Cordey Collection 
offers home decorators flexibility of 
style, color and mood. 

One, two or three light polished 
brass hangers combined with any of 
three distinctive pendants, in en- 


chanting designs, brings a fresh ap- 
proach to lighting of living room, 
dining room or bedroom. Hung at 
the same height or staggered, the 
pendants of the Cordey Collection 
may be “mixed or matched” for va- 
riety of decorator arrangements. 
Write in No. P-930 on card, pg. 17 


Woodgrain finish wall plates 


Bell Electric Co., Chicago, Ill, has 
recently introduced a new line of 
handsome woodgrain decorator wall 
plates in four striking finishes: wal- 
nut, maple, birch and limed oak. 

The walnut matches many of the 
mahogany finishes such as Philippine 
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and African mahogany as well as 
walnut; the maple matches finishes 
such as cherry, ash, honey pine, etc.; 
the birch blends with oak, pine, 
nakora, korina, etc.; and the limed 
oak harmonizes with many of the 
pickled finishes. 

These plates are ideal for use by 
the contemporary designer to give a 
decorative finish to wood paneled 
rooms such as family rooms, dens, 
playrooms, kitchens, etc. These are 
many industrial and commercial ap- 
plications, as well as uses in house 
trailers, boats, pre-fab homes and 
aircraft. 

Bell woodgrain wall plates are 
available in any style desired, such 
as toggle switch, duplex outlet, or 
any style needed in from 1 to 10 
gangs. Each plate is individually 
packaged in attractive multi-colored 
die-cut display sleeve. 

Write in No. P-931 on card, pg. 17 


Service mast clamp 


A new product, the Adjusto-clamp, 
has been introduced to the market 
by Porcelain Products Co., Carey, 
Ohio, manufacturers of electrical 
supply items. Designed for use in 
anchoring service entrance masts to 
sides of structures the Adjusto-clamp 
has what the company refers to as 
“exclusive sideways adjustability” 
which allows straightening the mast 
after installation, or aligning mast 





with meter socket even when the 
bolt hole is drilled a bit off the ver- 
tical. Designed as a split clamp, the 
new Adjusto-clamp is made of 
pressed steel and is hot galvanized. 

Adjusto-clamps are included as 
standard items in all 2085 Porcelain 
Products Mast Kits and are available 
separately for 2 inch or 2% inch pipe. 

Write in No. P-932 on card, pg. 17 


Motor starter housing 


An all-aluminum, explosion-proof 
manual motor starter housing has 
been announced by Killark Electric 
Manufacturing Co., St. Louis. Hous- 
ings in this compact GMMS series 
are equipped with mounting lugs for 
convenient installation, and a large 


screw-type cover for easy access. A 
set screw on the cover maintains 
proper alignment of the control but- 
tons with the starter motor. They are 
front operated. These new housings 
are suitable for custom hub arrange- 
ments. 

Write in No. P-933 on card, pa. 17 


High-current testing units 


Devices to check and maintain 
proper tripping characteristics of cir- 
cuit breakers used in _ industrial 
plants, commercial buildings, and 
other applications are now available 
from Multi-Amp Electronic Corp., 
Union, N. J. 

One such unit designated as Model 
JR-1 is rated 0.4 kva; Model CB-10 
is rated 1 kva. The application of 
either unit is determined by the cur- 
rent required to test the tripping ele- 
ment whether of the magnetic or 
thermal type. 

Other tests that may be performed 
are pick-up, reset, and time-current 
characteristics of circuit breakers of 
the low-voltage power type and 
molded-case type. 

In addition, other current-actuated 
devices may be tested, such as CSP 
transformer breakers, overcurrent re- 
lays, fuse links,‘and small capacity 
current transformers. 

Write in No. P-934 on card, pg. 17 
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Helpful literature 





New Catalog 57-S7 on ASCO acces- 
sories and special control equipment 
has just been issued by the Auto- 
matic Switch Co., Florham Park, N. J. 
The new catalog covers break-glass 
switches, control stations for ASCO 
mechanically held switches and re- 
lays, relay panels for gas valves, en- 
gine generator isolating switches, 
marine duty transfer switches, and 
phase sequence correctors. 

Write in No. B-935 on card, pg. 17 


Bulletin GEA-6728, giving informa- 
tion on a new line of distribution 
panelboards with enclosed magnetic 
starters, has been issued by General 
Electric Co., Plainville, Conn. The 
bulletin gives details on panelboards 
rated 600 volts a-c maximum. 

Write in No. B-936 on card, pg. 17 


Bulletin 6020, an eight-page bro- 
chure covering Federal Pacific’s new 
“Fusematic” concept in switchgear 
protection, has been published by the 
company. Described in the bulletin 
are the details of why the Fusematic 
method is considered superior for 
controlling modern electrical feeder 
systems in the 600 volt class—when 
high interrupting capacities are need- 
ed. 

Write in No. B-$37 on card, pg. 17 


Complete engineering data on their 
Plugmold 2100 all-steel raceway has 
been issued by The Wiremold Co., 
Hartford, Conn. The folder includes 
revised wire capacity for the race- 
way recently listed by Underwriters’ 
Laboratories. The illustrated folder 
contains installation instructions and 
technical information on devices and 
fittings. 

Write in No. B-938 on card, pg. 17 


Information and data on General 
Electric's new general purpose Thy- 
motrol speed variator, including de- 
tails of standard and optional fea- 
tures, are contained in a new bulle- 
tin GEA-7018. The eight-page book- 
let describes the adjustable speed 
drive which uses the Thyratron tube 
to convert a-c to d-c power. 

Write in No. B-939 on card, pg. 17 


A brochure describing the new 
aluminum rigid conduit fabricated by 
Harvey Aluminum, Torrance, Calif., 
has been published by the company. 
The publication outlines the advan- 
tages of aluminum rigid conduit and 
specifies the dimensions and weights 
fabricated. Recommended installation 
procedures also are defined. 

Write in No. B-940 on card, pg. 17 


Wheatland Electric “Wheatlanduct” 
underfloor raceway systems is the 


available to our readers 


subject of a new catalog just pub- 
lished for electrical contractors, en- 
gineers, and architects by Wheatland 
Electric Products Co., Pittsburgh. 
The catalog contains product illus- 
trations and correlated information 
for correctly specifying and installing 
Wheatland underfloor ducts and serv- 
ice fittings. 

Write in No. B-941 on card, pg. 17 


The Frank Adam Electric Co., St. 
Louis manufacturer of electrical dis- 
tribution equipment, has announced 
the publication of three new bulletins 
on their line of distribution panel- 
boards. Bulletin No. 402 covers fusi- 
ble-type distribution panelboards in- 
cluding both pull-out and hinged cov- 
er-operated switches; Bulletin No. 
403 describes quick-make, quick- 
break distribution panelboards using 
type S-A-W Shutlbrak fusible switch- 
es; Bulletin No. 404, features two 
types of circuit breaker distribution 
panelboards. 

Write in No. B-942 on card, pg. 17 


A new 48-page_shirt-pocket-size 
booklet (GED - 3625) describing 
“Twin” circuit breaker load centers 
and meter socket—load centers is now 
available from the Circuit Protective 
Devices Dept., General Electric Co.., 
Plainville, Conn. The two-color pub- 
lication contains a photograph, wir- 
ing diagram and listing of ratings, 
circuit capacities, and other pertin- 
ent ordering information for each 
catalog number in the G-E line. 

Write in No. B-943 on card, pg. 17 


Significant economies in installa- 
tion and operation of a new series of 
line tap-off switches are described in 
a new bulletin published by the 
Greensburg Division of I-T-E Circuit 
Breaker Co., Philadelphia 30, Pa. The 
12-page, two-color bulletin illustrates 
and describes the new line of com- 
pact, lightweight Alto switches for 
one-, two- or three-way switching ar- 
rangements in voltage ratings of 34,- 
500 to 69,000 volts and currents of 
600 and 1200 amperes. 

Write in No. B-944 on card, pg. 17 


Bulletin GEA-6832A, 8 pages, from 
General Electric Co., 1 River Rd., 
Schenectady 5, N. Y., describes the 
company’s full line of distribution 
equipment transformers, oil and 
Pyranol filled, rated from 112% to 
2,500 kva, redesigned to be me- 
chanically stronger and 14 per cent 
lighter than previous models. The 
bulletin outlines construction details, 
standard tests and accessories, and 
switches. Included are tables and 
diagrams giving electrical and me- 
chanical characteristics. 

Write in No, B-945 on card, pg. 17 
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Application data for piug-in-bus 
duct is contained in a new 28-page 
booklet available from the Westing- 
house Electric Corp. The descriptions, 
drawings, dimensions, specifications, 
engineering and test data in the pub- 
lication give specific information 
needed to lay out, specify and in- 
stall this type of bus duct. 

Write in No. B-946 on card, pg. 17 


Bulletin 22, published by the Hoff- 
man Engineering Corp., Anoka, 
Minn., describes and illustrates the 
company’s new line of weatherproof 
outlets and switches for mobile home 
parks. Details on various equipment 
of this type are included in the 10- 
page booklet. 

Write in No. B-947 on card, pg. 17 


Know the law 
(Continued from page 111) 


ernment a payment bond condi- 
tioned upon prompt payment by 
prime contractor to all persons 
supplying labor and materials up- 
on government contract, and the 
prime contractor subcontracted 
electrical work and materialmen 
furnished materials to electrical 
subcontractor pursuant to a series 
of separate orders received from 
subcontractor, but there was no 
entire contract for all materials 
furnished and subcontractor and 
materialman did not treat the ord- 
ers and materials furnished pur- 
suant thereto on a running ac- 
count basis, materialman was not 
required to give notice to prime 
contractor within 90 days from 
date of last delivery of materials 
under each separate order and 
notice given within 90 days from 
date of delivery of last item to 
subcontractor was sufficient. 

The court said that a contrary 
interpretation of the Miller Act 
would lead to absurd results. A 
laborer in the employ of a sub- 
contractor on a day-to-day basis 
would be required to serve a notice 
within 90 days of each day of his 
employment because each such day 
of employment would be pursuant 
to a separate contract. Every ma- 
terial man of every subcontractor 
who furnished materials pursuant 
to separate orders, rather than 
pursuant to one entire contract, 
would be required to serve sepa- 
rate notices as to each such sep- 
arate contract, even though the 
separate contracts were all related 
to the prosecution of the work pro- 
vided for in the main contract. 

The office of a prime contractor 
who has undertaken to construct 
a large public building, such as the 
Pentagon, for example, might be 
flooded with 90 day notices from 


every unpaid day-to-day laborer 
employed by numerous subcon- 
tractors and by every person furn- 
ishing materials to numerous sub- 
contractors. The offices of the 
sureties of such a prime contrac- 
tor would also be flooded with cor- 
respondence and, conceivably, 
copies of the claims of laborers 
and materia] men. 


Economic comment 
(Continued from page 6) 


goods with fairly heavy price tags. 
It is certainly true that economic 
conditions can have varying im- 
pacts upon the consumer’s willing- 
ness to buy. 

A study of motivational charac- 
teristics may also offer the key to 
how and why a person acts as he 
does in the face of varying eco- 
nomic conditions. The combination 
would place business knowledge 
of the consumer on a thoroughly 
scientific plane thus removing 
many of the imponderables that 
now appear in the selling scene. 

Industry today is moving in this 
direction. However, increased ap- 
plications of the knowledge gained 
should be applied to all segments 
of the business picture—from pro- 
duction through distribution to the 
consumer. This may well be a 
controlling force in the future suc- 
cess of American business. 


Wire puller 


(Continued from page 47) 


it,” offered one of Mr. Carpenter’s 
electricians at a demonstration. 
Mr. Carpenter has, however, one 
or two small refinements in mind. 
He is considering use of a roller at 
the top of the bracket arms, for a 
more even feed of wire to the 
spool. And he is also considering 
the addition of a reversible switch 
for backing off the load. 

He recently applied for, and got, 
a patent on the device (No. 2,896,- 
911) and has under consideration 
proposals to manufacture the de- 
vice. 


Conductor heat 
(Continued from page 104) 


led 


plotted on Figures 6 and 7 were 
derived from equations (2) and 
(4). The current carrying capaci- 
ties in amperes plotted on Figure 
8 were derived from (3) and apply 
to standard annealed copper, 100 
per cent conductivity. To obtain 
the current carrying capacity for 
copper of other conductivities, or 
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aluminum, multiply the value read 
from a given curve by the value 
in Table 4 corresponding to the 
conductivity. For aluminum multi- 
ply also by 0.78. 


Westinghouse meter 
(Continued from page 96) 


developed epoxy base Epodur en- 
amel and a single metal system 
register and cover rim, both fur- 
ther protected by a highly cor- 
rosion resistant chromate conver- 
sion coating. 

The polyester insulations are ex- 
tremely stable with negligible 
“throw-out” or deterioration even 
at extreme temperatures and en- 
vironments. Voltage withstand 
levels exceed 10,000 surge volts or 
well above the 4000-5000 break- 
over levels of the De-ion surge 
flashover arrestors incorporated 
outside the base. 

The design of the Magnethrust 
meter has been one of co-ordinat- 
ing all the desirable characteristics 
and stabilities of a watt-hour me- 
ter into one finished product—one 
which should prove to be another 
definite milestone towards the goal 
of more economic revenue meter- 
ing. 

Since it is used for all equip- 
ment in the line of D2S watt-hour 
meters, the new Magnethrust bear- 
ing will be available in meters 
with voltage ratings of 120, 240, 
480, or 600 volts and current rat- 
ings of 2.5, 15, or 30 test amperes. 
All meters in the line are designed 
to accommodate loads up to 667 
per cent of meter rating. 


Sangamo meter 
(Continued from page 94) 


teristics of the flotation magnets, 
damping magnets and electromag- 
nets. Repeated tests of this nature 
and other surge and short-circuit 
tests have indicated more than 
adequate immunity to extraneous 
high magnetic fields. 

Other components of the mov- 
ing system consist of graphite 
guide rings, pivots, and Delrin 
thrust plates located at both ends 
of the disk spindle. The pivot ma- 
terial is the same as that used for 
the ball bearing in the J2 meters— 
Cobenium—chosen for its excellent 
wear characteristic coupled with 
corrosion resistance and non-mag- 
netic properties. 

By virtue of the Delrin thrust 
plates and adjustable pivots, up- 
per and lower endshake is con- 
trollable. Clearances between the 


end of each pivot and the thrust 
plates are factory set at 0.008 inch. 
The ability to control upper and 
lower endshake limits vertical disk 
movement, thereby providing pro- 
tection against temporary over- 
loads or severe handling condi- 
tions. It also enables removal and 
exact replacement of the disk in 
the field. 

The dual pairs of Alnico damp- 
ing magnets are inserted into cav- 
ities located on each side of the 
redesigned, die-cast aluminum 
frame. The individual magnets 
with their associated temperature 
compensator are incased in an 
aluminum wrapper and are ma- 
chine pressed into the die-cast cav- 
ities. Accelerated environmental 
test results have indicated excel- 
lent mechanical and magnetic sta- 
bility of the anchoring method 
used. 

This arrangement results in an 
approximate 50 per cent decrease 
in side thrust upon the moving 
system, subsequently providing in- 
creased stability of registration for 
long periods of time. A further 
reduction of the effects of side 
tarust has been achieved with the 
positioning of the graphite guide 
rings, which equalizes side thrust 


on the rings as closely as possible, 
but which is still consistent with 
over-all physical design. Lower 
and upper rings carry 60 and 40 
per cent, respectively, of the re- 
sultant side thrust. 

Due to the proved thermal and 
insulation characteristics of epoxy 
coated current coils in Sangamo 
polyphase meters, this process was 
adopted for J3 meters. The epoxy 
coated current coils achieve ef- 
ficient heat dissipation and pro- 
vide high insulation between the 
current coil winding and the lam- 
ination stack, and between turns. 
Nylon insulators are now used on 
the current electromagnet to pre- 
vent physical damage to the epoxy 
with the added benefit of addi- 
tional insulation protection. Insu- 
lation level of the current electro- 
magnet is 10 kv rms. 

A new polyethylene cover gas- 
ket is located in the meter base. 
The gasket along with the use of 
newly designed spring-tempered 
lugs on the stainless steel cover 
ring provides a positive dust-tight 
seal for the life of the meter. The 
unique feature of the spring lug 
design is that the lugs will flex 
sufficiently to always provide a 
satisfactory seal independent of 
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Houston Warehouse 
PEABODY BROTHERS 
240 Shea S#. 
Houston 2, Texas 


At No Extra Cost!... 


AMERICAN Gouded 
ARMORED CABLE 


On any job, it's the extras that make your work outstanding. And, the 
extras in American Bonded give your customer the added satisfaction of 
having a long-life wiring job that’s ready to deliver regardless of con- 
ditions. Take a tip from leading electrical contractors everywhere and try 
Americas Bonded in your next job. You, too, will agree that in American 
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For the finest in friction, Non-raveling 
rubber or plastic tape, Straight tearing 
always look to ACCURATE... suppliers of High tensile strength 
“your best buy in tape.” Strong adhesion 


Highly insulating 


CCURATE TAPE 
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NEW 1959 EDITION 


ELECTRICAL 
ESTIMATING GUIDE 


Covers Over 2000 Wiring Jobs 
This new, entirely different estimating guide has 
200 completely worked out charts. 
Authentic, Time Saving—Easy to Use 


This book is easy to use—it has no complicated 
mathematics or formulas to work over. You merely 
determine the nature of the wiring, check it in 
the BLUE BOOK OF ELECTRICAL ESTIMATING 
and there's vour answer—it's the simplest esti- 
mating book ever written. 


NEW CODE BOOK 
FREE FOR EXAMINING BOOK 


For a limited time the publishers offer a copy of the latest National Electrical 
Code book for just examining the new Blue Book of Electrical Estimating. 

This book was written by a successful electrical contractor and estimating engineer 
with over 20 years’ experience. It has an entirely different method of determining 
estimates on wiring jobs. Electrical contractors, journeymen, architects, and engineers 
will find use for this book every day. Gives time required to do jobs along with com- 
plete labor charges in every state in the country. Check the PRODUCTIVITY of your 
men with this authentic, field tested book. Order this book now from your supplier 
at special introductory price of $8.25 or send coupon below. 


ESTIMATING HANDBOOKS ASSOCIATES — 5848 N. LEONARD AVE., CHICAGO 30, ILL. 


Send me the NEW BLUE BOOK OF ELECTRICAL ESTIMATING for 5 days free trial. | 
understand | may return the book within 5 days and owe nothing. If | keep it | will pay 
$8.25 plus postage for shipping. 

NAME 


ADDRESS _ 








ZONE STATE 





$8.25 to save shipping cost. 
Send C.0.D. I'll pay postman $8.25 plus C.0.D. fee on delivery. 


(September 1960) 














any dimensional changes that may 
occur in -the gasket. In fact, the 
cover fits tightly even if the gas- 
ket is removed from the meter 
base. 

The new frame design made it 
possible to reduce the over-all 
height of the J3 approximately 
1% inch. 

The new Sangamo J3 is an in- 
tegrated design involving new 
concepts, yet retaining field proved 
and accepted features of the su- 
perseded J2. Test results obtained 
prior to full factory production are 
being further substantiated with 
“in service” and shipping tests of 
production run meters. Initial ac- 
curacy has been exceptional and 
accelerated life tests give every 
indication that no appreciable 
change of registration will take 
place during the life of the meter, 
indicating the prime design cri- 
teria of sustained accuracy has 
been achieved in the J3. 


Cluster mounting 
(Continued from page 93) 


be moved intact to the location and 
placed in the hands of the line 
crew who may raise it to the prop- 
er location on the pole and secure 
it in position (See Fig. 3). This 
method of assembly affords us 
several advantages over the old 
method by which we placed our 
components on the pole unit by 
unit, and gave the workman atop 
pole proper directions for making 
all connections. 

The shop assembly method elim- 
inates this procedure and gives us, 
at the same time, ease of assembly 
and positive check of all connec- 
tions. Another advantage of a com- 
pact unit of this nature is that it 
lends itself readily to the stand- 
ards used for high voltage line 
construction. This feature is fur- 
ther substantiated by the fact that 
the equipment here described was 
mounted on a buck arm pole 
which, due to space limitations, 
would not lend itself readily to in- 
stallation of equipment not so 
compactly assembled. 

It was pointed out that shop as- 
sembly time could be held to a 
minimum of four man hours using 
meter shop personnel. As for time 
of installation on pole, this writer 
was on job site during the period 
of installation and one and one- 
half hours were spent in raising 
the assembly to location on pole 
and making high voltage connec- 
tion by the line crew, who were 
at the time in process of building 
a 12-kv line to the customer. 
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ELLIOTT’S COMPLETE LINE 
OF CONDUIT FITTINGS 





Fay Shaw Co., Inc. 
(Florida) 
Clearwater 3-7008 
Miami 
HI 8-5760 
Jacksonville 
EVergreen 8-5456 


Arthur C. Hoey, Jr. 
3364 Cedar Grove Rd. 
Richmond 35, Va. 
BRidge 2-3449 


G. M. (Gus) Hogshead 
Co. 


320 Lincoln Street 
Charlotte 3, N. C. 
FR 5-5924 - ED 2-5637 


Berry-Elsberry Co., 
nc. 
47 Alabama St., 
w 


Atlanta 3, Georgia 
JAckson 2-2563 


Arthur H. Swartz 
2120 Polk Ave. 
Houston 3, Texas 
CApital 8-6666 


ELLIOTT ELECTRIC 
PRODUCTS CO. 


50-30 98th St., 
Corona 66, New York, N. Y. 
Telephone: TWining 8-6688 
Write For Complete Catalog 

Or Contact Above Agents 


Vv. E. "'Gene'’ Stephens 
4112 Commerce 
Dallas 26, Texas 

TA 7-0867 














THEY STAY ON 


All VICTOR “MAGIC” CLAMPS 
and STRAPS for Thin and 
Heavy Wall Conduits have 
this time-saving snap-on 

feature. 


Contractors everywhere are 
switching to VICTOR. Cash in 
on this heavy demand. Add 
these fast selling, profitable 
Clamps and Straps to your 
line. 


BAIA 
BQ 
4a 


VICTOR products are 
neatly packed, clearly 
and attractively labelled. 
Orders for stock items 
shipped within 24 hours. 





Write for the new 
Victor Strap Catalog. 
Lists over 600 items 
to fasten Wire, Cable, 
Tubing and Conduit. 


——— 


(ctor SPECIALTIES, INC. 


775 MAIN ST, NEW ROCHELLE, N.Y 











The Greatest Single Source for Clamps and Straps 





Sample testing 


(Continued from page 90) 


The variables plans offer excel- 
lent applications in watthour me- 
ter accuracy control where the 
cost of test is relatively high, the 
expected per cent defective is low, 
and small samples are generally 
desirous. The latter can be espe- 
cially true in the case of the 
smaller utility that might not be 
able to justify a sample testing 
program under an attributes plan. 
Samples of even 50 or 100 units 
can give adequate results for 
many applications. It is not pro- 
posed that a universe sample size 
be limited to such quantities, but 
in stratification, a sample of this 
size is often adequate and should 
be explored thoroughly when de- 
signing a plan. 

To demonstrate this the 29,713 
meters shown in Figure 3 were 
considered a universe and small 
samples were randomly with- 
drawn. Since the bar-X and sig- 
ma of the universe are known, 
actual sample results can be com- 
pared with those obtained from 
the theory. 

First, twenty-five random sam- 
ples of 50 meters each were drawn 
and the bar-X or mean of each 
sample is plotted as a small black 
dot in Figure 3 (lower center). It 
can be seen that they not only 
accurately describe the true mean, 
but they, too, tend to form a small 
normal curve about the mean. The 
sigma for this curve is known as 
the standard error of the mean 
and is shown as sigma sub bar-X 
=0o/\/n. Similarly, the standard 
error of the standard deviation is 
shown by sigma sub sigma = 
o/\/2n. As one would expect, only 
a slight improvement in prediction 
can be gained by increasing the 
sample above 200 for a _ vari- 
ables plan due to the \/n and the 
V2n in the denominators of the 
standard error terms. In this test 
all sample sizes correlated well 
with the theory and even the small 
sample size of 25 meters gave 
quite accurate results. 

“OC” curves 

An important part of any samp- 
ling plan, variable or attribute, is 
its “OC” or operating characteris- 
tic curve which describes just 
what the plan will do for you. 
Figure 4 shows a family of single 
sample variables plans for sample 
sizes of 10, 20, 50, 100, and 200. 
This family is for 1% AQL (ac- 
ceptable quality level) and_ it 
should be noted that all the curves 
of this group pass through 95% 
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CLUSTER 


LIGHT 


Smart, decorative cluster 
lighting of hotels, motels, 
restaurants, residences 
with Stonco’s crisp “Dart”’ 
bullet. Available in 2, 3 or 
4 light clusters for wide 
jrea illumination 


STONCO cast aluminum 
outdoor bullets! 


Don’t let the styling of Stonco’s new 
“Award Series” fool you. These are 
outdoor bullets. Solid cast aluminum. 
Completely weatherproof. “Air-Condi- 
tioned” for cooler, cleaner operation. 
The only truly decorative floodlights 
designed specifically for any outdoor 
application. 


Write for Award Series catalog: LP-A. 
See Sweet's Architectural file: 33a/ST, 


Awand Sonivs 


Cluster Lights e Power-Beams e Vaportight 
Mercury Vapor e Emergency Portables 


© 1960 Stonco Electric Products Co. 
Kenilworth, New Jersey 
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MODEL! C-1 
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Single Three- 
Phase Phase 
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Weight! 46 Ib 100 Ibs 


rs are 
made to NEMA 
specifications Heavy 
qauqe stee ynstruction, hot-dip gal- 
dependable service and 
omplete with gal- 
stocked for 


immediate shipment 


HANGER KICKERS 
Sizes to fit T-Type 
hangers. 

T-TYPE HANGERS 
Two sizes, for 3-50 
KVA 1-Phase and 
9-45 KVA 3-Phase 
transformers. 


THIEL TOOL & ENGINEERING CO.,INC. 











Y-eER Eas 


Wire Pulling Lubricant 


. —~t 
Only Y-ER EAS has all these features 


® Creamy, non-corrosive lu- 
Write for bricant. Never greasy or 
descriptive messy. 
booklet ©@ Prevents sticking or set- 
- ting. Specially helpful on 
saddles and turns. 
® Does not run back on 
cables. 
® Never harmful to hands 
or clothing. 
® Permanently non-harmful 
to cables or conduit. 


eLecTRO C 


4146 W. 150th St.-Cleveland 95, Ohio 








assurance for the 1% AQL. This 
means that if lots 1% defective 
are continuously submitted to 
these plans, they will accept 95% 
of the lots. 

The second point that helps de- 
scribe the curve is the LTPD (lot 
tolerance per cent defective) and 
is generally shown at 10%. It can 
be seen as the sample size in- 
creases, the LTPD approaches the 
1% AQL. For a sample of 100, 
lots 3.5% defective would be ac- 
cepted 10% of the time and lots 
5% defective would be accepted 
only 1% of the time, or rejected 
99% of the time. An important 
feature in sampling a group or 
system of meters is that if a lot 
3.5% defective were accepted this 
year, its chances of being accepted 
two consecutive years would be: 
10% X 10% = 0.1 X 0.1 

= 0.01 or 1% 
Similarly, it has only a 0.1% 
chance of being accepted three 
consecutive years. 

The past decade has seen sta- 
tistical evaluation take a firm 
foothold in the meter industry 
both for the manufacturer and the 
utility. We are finding out as we 
become more familiar with these 
techniques that their use is not 
limited to just meter performance 
but can be extended to associated 
areas and fields. The next decade 
may well show that many other 
100% tasks in our businesses to- 
day may be replaced with an ac- 
curate statistical sample. 
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Formula for growth 
(Continued from page 43) 


is sold, and thus avoid future 
headaches to the builder. 

“We get to the job whenever 
the builder is ready for us; we do 
the work and we get out,” says 
Mr. Cranmer. 

“For example, a tile man may 
create problems for us as well as 
the builder when he sets tile 
higher than we anticipated. There 
may be time-wasting bugaboos in 
relocating switches and receptacles 
where such tiles end and plaster 
begins in bathrooms. We check out 
kitchen sink backsplash walls to 
make sure receptacles aren’t too 
low and partially concealed; and 
we watch out for correct meter 


and panel locations and heights 
which are important. 

“And the builder knows that 
when he sells his house, we'll an- 
swer to his customer. We want 
the customer to seek us out—not 
the builder—if he has any com- 
plaint. It is our aim to keep the 
customer off the builder’s back. 
That’s mighty important to the 
building contractor because com- 
plaints and inattention to them 
directly affect his reputation.” 

This attitude explains why the 
Cranmer firm wires so many 
custom-built homes where the 
wiring jobs with fixtures and 
electric heat total $2,000 and 
more. And it is the reason why 
the firm. aggressively seeks the 
jobs in homes selling from $12,000 
on up to $60,000. 

Mr. Cranmer’ explains his 
preference for quality-home wir- 
ing: “On project homes, competi- 
tion and cut-pricing is so frantic, 
there’s mighty little profit in 
them. 

“On the other hand, when 
you’re wiring $50,000 homes, and 
each job is different from the last, 
you have a chance to use your in- 
genuity. And because you never 
wire the same kind of house in 
exact duplicate, the wiring of cus- 
tom-built houses tends to develop 
better electricians.” 


Sales promotion plans 


To woo new customers, the 
Cranmer firm resorts to a well 
planned sales program in which 
the builder is shown the savings 
he can achieve through doing 
business with Cranmer. The new 
customer is shown the firm’s 
records to substantiate this claim; 
he is assured all calls or appoint- 
ments will be handled the very 
same day they’re made. 

Sales kits carried by salesmen- 
estimators contain a full comple- 
ment of spec sheets, heat data, 
lists of satisfied customers, prices, 
and 5 or 6 lines of fixtures. 

“Our aim in seeking business is 
two-fold,” says Cranmer. “We're 
not interested in quantity and pre- 
fer doing jobs where quality is 
appreciated. By the same token, 
we go after the builders who have 
the reputation of being live 
wires.” 

Obviously these men demand 
performance, besides the savings 
tendered by Cranmer. Which 
means the electrical contractor 
who merits their confidence—and 
business—must operate at top- 
level efficiency. 

With the Cranmer organization 
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wHeRrE lighting counts most 


PreCISiON CONTROLS BEST 


It’s “Precision-eered”! Every part 
of the PMC fail-proof, miniaturized, 
trouble-free, 2-component multiple- 
control is your guarantee of quality 
that can’t be matched. 

Prove to yourself what more than 
300,000 installations and an esti- 
mated 1,000,000 “light years” in the 
field have proved to other users of 
multiple-controlled lighting. 
Specify PRECISION—to make low 
first cost your last cost! 


PRECISION 
MULTIPLE CONTROLS 
Pioneers in Automated Lighting Contro/ 
233 CHESTNUT 


RIDGEWOOD, N. J. 





200 AMPERE 


aly 


N. KENT KY 





this takes the form of supervision 
and service—in that order. To 
avoid argument, for example, 
Cranmer’s records include a file 
which indicates at a glance why 
the heating inspection hasn’t been 
made, the date Cranmer turned it 
in, who was contacted, permits, 
etc. 

“Heating inspections here are 
separate from wiring  inspec- 
tions, and nothing irks a builder 
more than to be held up by some- 
thing of that kind. We keep care- 
ful records of such details, for if 
there are delays we want the 
builder to know that we are not 
responsible.” Mr. Cranmer says, 
“Record-keeping is vital to main- 
taining goodwill. For instance, a 
city release is required before the 
electric utility will turn on the 
power. Forget it, and the cus- 
tomer will sit in a dark home, 
brooding about how he’ll haul the 
builder over the coals for the 
neglect! We can’t afford to let 
such vexations reach our custom- 
ers.” 

Small wonder that one builder 
has said of Cranmer: “I can beat 
your prices, maybe, but I sure 
can’t beat your service!” 


Wiring prefabs 
(Continued from page 39) 


in units. The prefab type, how- 
ever, goes up much faster, and the 
entire wiring job can be done in 
almost a continuous process. This 
means the contractor completes his 
job faster. 

In addition to the time saved, 
the relatively standard designs of 
prefabs make it possible to figure 
labor costs more accurately than 
is usually possible on conventional 
buildings. 


All-concrete house 
(Continued frem page 37) 


The contractor cautions estimat- 
ors that the wiring is definitely 
harder to visualize. Special care 
should be taken to pinpoint just 
how many connections, adapters 
and couplings are needed from 
conduit to greenfield; and varia- 
tions on depths of wall and use of 
back-to-back outlets must be con- 
sidered. Work must be co-ordi- 
nated with building crew as the 
house progresses, 

Further refinements are expect- 
ed as construction methods move 
to all pre-cast foam concrete walls 
(Betocel). Mr. Atherton believes 
use of magnesium-packed copper 
tube cables (Type MI) may be the 
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NOW!... 


ROCKER-GLO 


— 


SWITCH 


Many of today’s switches are specialties 
primarily designed for appeal in dec- 
oration. Others are designed to meet 
the rugged use and performance called 
for by a heavy duty switch. 

Now, one new switch, Rocker-Glo, 
combines eye-appealing design with 
heavy duty performance. So impressed 
with this combination are architects, 
engineers and contractors that Rocker- 
Glo is already being specified in lead- 
ing hotels, motels, hospitals, commer- 
cial buildings and housing develop- 
ments. Rocker-Glo has Fh napens e 
silver alloy contacts. Its modern de- 
sign and unique construction allow 
this switch to be pressed, pushed, 
rocked or rolled into instantaneous 
action. 

Rocker-Glo switches are designed to 
be used at full current rating on 
tungsten filament and fluorescent loads. 
Available in Despard interchangeable 
type, Despard type mounted on a stra 
and narrow rocker for tumbler outa 
plates. A specification grade switch, 
15 and 20 amps. 120/277 volts AC. 


Write for free Rocker-Glo 
S bulletin — Dept. ES-96. 
PASS &SEYMOUR,INC. 


SYRACUSE 9, NEW YORK 








60 E. 42nd St., New York 17, N.Y. - 1440 N. Pulaski Rd., 
Chicago 51, Ill. - In Canada; Renfrew Electric Co., Ltd. 


Toronto, Ontario 
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answer. Although this material is 
a little more expensive, he points 
out that the fittings, just like cop- 
per plumbing, would be time-sav- 
ing, as would other labor costs. 
And although no moisture or con- 
densation problem has been en- 
countered in these houses, use of 
the copper material would offer 
still greater insurance against any 
possible trouble. 

Appraisers have pointed out the 
houses are not “faddish’’; that the 
design is simple and durable. 

Architect Conner stresses this 
simplicity, in design and building. 
The prime requisite, he says, is 
careful structural design, not cost- 
ly skills in the field. The shell 
roof is formed with straight lum- 
ber, poured on plyboard surface 
in two hours with a crane. 


Decorative advantage 


The houses offer many advan- 
tages for the buyer. Roof design 
is capable of great variation, from 
conservative to dramatic. Interior 
arrangement can be almost any- 
thing desired. Color may be almost 
any shade desired by the use of 
aggregate or marble chip on the 
walls, or even colored tile. Or the 
entire house may be _ painted 
quickly with a roller. 

On a house with 1,500 feet of 
living space under the roof, in- 
cluding 250 for the garage, with 
three bedrooms, bath and a three- 
quarter bath, FHA has given an 
existing appraisal of $15,000. 
Prices in the development of these 
houses are to run from $14,000 to 
$16,000. While these costs are sim- 
ilar to conventional houses of like 
space, some buyers are able to 
“upgrade” themselves to these 
houses on the basis of lessened in- 
surance cost alone. This cost of 
only 85 cents a month makes the 
monthly payments less, not to 


mention other savings projected 
over the years. 

It seems likely that more and 
more electrical contractors will 
add this new kind of home to their 
building vocabulary. 


Time-savers 
(Continued from page 35) 


unreeled from a single reel instead 
of four. 

A luminous ceiling of 100,000- 
watt of illumination in the Inter- 
national Conference Room, which 
measured 90 feet x 100 feet, was 
assembled from thousands of 
parts. However, this was a task 
that precluded the employment of 
any time-saving devices, accord- 
ing to Mr. McMahon. 


Washington news 
(Continued from page 8) 


branded illegal by a trial exam- 
iner for the National Labor Re- 
lations Board. 

The secondary boycott halted 
work from March 16 to April 29, 
the trial examiner said. He recom- 
mended that the Labor Board issue 
a permanent ban against the work 
stoppage. 

An IBEW picket carried a sign 
reading: ‘Melson Construction Co. 
does not employ members of or 
have a contract with Local Union 
429 I. B. E. W. (W. D. Robinson) 
LU 456.” 

After the picket appeared, the 
six ironworkers and the two op- 
erating engineers quit the job, the 
three glaziers left work, motor 
crane drivers and operators re- 
fused to work, building supply 
drivers refused to deliver, a Dixie- 
Ohio Express trucker would not 
deliver goods, and a Hoover Motor 
Express driver also refused. 

The picketing ended April 29, 


after the Labor Board sought a 
temporary injunction. 

The IBEW told the trial exam- 
iner that it picketed because Mel- 
son paid electricians $1 to $1.50 
an hour compared with the union 
rate of $3.42 an hour. The trial 
examiner rejected the union’s 
statement. He wrote: “The unre- 
futed testimony of Sam M. Mel- 
son... reveals that the electrician 
then on the... job was paid at the 
rate of $3 per hour and that other 
electricians in Melson’s employ 
receive $3.65 to $4 per hour.” 

The trial examiner found that 
the IBEW was trying to force Mel- 
son to employ union members and 
sign a union contract. He said this 
was illegal since Melson’s elec- 
tricians had never chosen the 
IBEW to represent them. 
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POSITION WANTED 


Foreman or superintendent for any 
type electrical work, except line work. 
20 years experience, age 42. Some ex- 
perience in estimating and electrical 
drafting. Will relocate in any Southern 
State. Reply to Box 84, Lakeview, N. C. 








SAVE! SAVE! SAVE! 


Buy accurate, dependable, rebuilt 
WATTHOUR METERS for any electric 
service, and buy for less! Also repair 
and recalibration service. HIALEAH 
METER CO., Dept. ES, 829 E. 25th 
Street, Hialeah, Florida 








POWER PLANT ENGINEER 


Mechanical or Electric Engineer with 
sufficient experience to supervise op- 
eration and maintenance of steam 
power plant. Personnel Dept., Ark-Mo 
Power, Blytheville, Ark. 














(0 New Subscription 
© Renewal Subscription 


806 Peachtree St., N.E. 
Atlanta 8, Georgia 


PERFORMANCE OUTLAST ORIGINAL EQUIPMENT 


For peak performance of electric tools, industrial 
trucks, welding generators, replace worn or mal- 
functioning brushes with HELWIG Carbon Brushes. 
Better commutation, longer brush life, and less 
“‘down-time” assure you better, more economical 
motor performance. x" 


See or call your HELWIG Representative today. tree! 


Box or 
treet and No. 
HELWIG cae 
C1) Send bill for $3.00 


CARBON PRODUCTS, INC. 
ELECTRICAL SOUTH for SEPTEMBER, 1960 
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2536 N. 30th St. 
MILWAUKEE 10, WISCONSIN 


“First in Service’ 








MANUFACTURERS? AGENTS 


REPRESENTING OUR ADVERTISERS 


ACCURATE MFG. CO., INC. Florida, Miami: Belcher & Assoc., Inc. CHASE-SHAWMUT CO. 
Florida, St. Petersburg: Belcher & Assoc., 
Florida, Fort Lauderdale: Bill Crichton & Inc. Florida, Miami: John S. McWhorter, Inc. 

Assoc. Georgia, Atlanta: Belcher & Assoc., Inc. Georgia, Atlanta: Berry Elsberry Co., Inc. 
Florida, Riverview: Bill Crichton & Assoc. Kentucky, Louisville: Shouse-Reed Co. Louisiana, New Orleans: Paul Hogan, Jr. 
Florida, Tampa: Bill Crichton & Assoc. Louisiana, New Orleans: Dupont-Bondurant, Maryland, Baltimore: Specialty Elec. Sales Co 
Georgia, Atlanta: Frank B. Davis Inc. Missouri, St. Louis: Carlton Cooley 
Kansas, Kansas City: R. L. Haizlip Co. Maryland, Towson: Roy Buress North Carolina, Greensboro: Wilson P. Byrd 
Missouri, St. Louis: C. J. Sampson Co. North Carolina, Charlotte: E. F. Lombardi Oklahoma, Oklahoma City: Tom Nulik, Jr. 
North Carolina, Charlotte: W. H. Lassiter Sales Tennessee, Memphis: Southland Sales Agents Texas, Dallas: Jack Morgan Co. 

Co. Texas, Dallas: Curtis Musgrove Co. 
Oklahoma, Jenks: Wayne G. Parker Co. Texas, Fort Worth: Curtis Musgrove Co. 
Tennessee, Memphis: Ross D. Thomas Co. Texas, Houston: Curtis Musgrove Co. 
Tennessee, Memphis: K. L. Wahlstrom Texas, San Antonio: Curtis Musgrove Co. 
Texas, Dallas: W. H. McAdams Co. Virginia, Richmond: Leo Reach Georgia, Atlanta: L. Morris Landers 
Texas, El Paso: R. L. Brewer Co. Louisiana, New Orleans: Al Levin & Assoc 

Maryland, Baltimore: Burg & Ellen 
Missouri, St. Louis: Gene Hagen & Co. 
North Carolina, Charlotte: W. H. Lassiter 
Florida, Fort Lauderdale: Shannon Assoc. Sales Co. 
Florida, Orlando: Shannon Avssoc. Tennessee, Nashville: John Townes & Co 
ALLEN-BRADLEY CO. Georgia, Atlanta: Griffin & Griffin Texas, Dallas: Fain & Assoc, tac. 
Tennessee, Memphis: Keith Wahlstrom Texas, Houston: Glidden Engr. & Equip. Co 
Texas, Dallas: Peabody Brothers 


CIRCLE WIRE & CABLE CORP. 


BLACKHAWK INDUSTRIES 


Alabama, Birmingham: J. L. Howarth Co., Inc. 
Arkansas, Little Rock: Curtis H. Stout, Inc. Texas, Houston: Peabody Brothers 
Florida, Jacksonville: Van & Smith Co., Inc. "irginis chmond: Ps Mayo. Jr. 
Florida, Miami: Charles R. Lee & Assoc., Inc. ee ee ee ee DOSSERT MFG. CORP. 
Florida, Tampa: Van & Smith Co., Inc. 
Georgia, Atlanta: Roy E. Wilson Co. Alabama, Birmingham: Eugene Johnson 
Kentucky, Louisville: The Rietze Co. BRIDGEPORT FITTING CO., INC. Arkansas, Little Rock: J. D. Williams 
Louisiana, New Orleans: Robbins & Robbins : Florida, Eustis: George Carlisle 
Louisiana, Shreveport: Curtis H. Stout, Inc. Florida, Miami: Suchman Associates, Inc. Florida, Miami: Charles R. Lee & Assoc 
Maryland, Baltimore: Harry M. Wood & Co., Georgia, Atlanta : Frank P. Davis y Georgia, Atlanta: Hopper & McCoy 

Inc. Loulsiana, New Orleans: Dupont-Wacther Kansas, Wichita: Gaines Co. 
Missouri, Kansas City: B. L. McCreary & Son _& Co. Louisiana, New Orleans: Mid South Sales 
Missouri, St. Louis: Allen-Bradley Co. North Carolina, Greensboro : Paul Sherrill Missouri, Kansas City: Gaines Co 
North Carolina, Charlotte: LeRoy P. Spoon Texas, Dallas: Arling D. Smith Co. Missouri, St. Louis: Arbeiter Co. 
Oklahoma, Tulsa: John W. Elder Co. Texas, Houston: Arling D. Smith Co. North Carolina, Greensboro: Barber-Ayers & 
Tennessee, Knoxville: Bowditch & Co. Assoc 
Tennessee, Memphis: Curtis H. Stout of Ten- South Carolina, Columbia: J. Richardson 

nessee, Inc. BRIEGEL METHOD TOOL CO. Texas, El Paso: Electric Engineering & Sales 
Texas, Dallas: J. K. Webb, Mer. Corp. 
Texas, Houston: Allen-Bradley Co. Georgia, Atlanta: Walter S. Nash Texas, Houston: Brenner Electrical Sales 
Virginia, Richmond: Harry M. Wood & Co. Louisiana, New Orleans: Al Levin & Assoc., Virginia, Richmond: Robert Ayers Co 

Inc. Inc. West Virginia, Huntington: A. J. Noce & 
West Virginia, Charleston: Henry E. Payne Missouri, St. Louis: Harry C. Andrew Co. Associates 

Texas, Dallas: Valkus-Kissel 
Virginia, Richmond: L. J. Crews 


DUNCAN ELECTRIC CO., INC. 


BURNDY CORP. District of Columbia, Washington: A. H. Ayers 
AMERICAN METAL MOLDING CO. Florida, Clearwater: David & Park Co 
ae Alabama, Birmingham: Chas. W. Ashby Co. Florida, Miami: David & Park Co 
Florida, Miami: ‘Suchman Assoc., Inc. Arkansas, Little Rock: Curtis H. Stout, Inc. Georgia, Atlanta: Gearhart Co 
Georgia, Atlanta : Cc. C. Myrick, Jr. District of Columbia, Washington: Bradley Kentucky, Louisville: Hy-Line Equipment Co 
Kansas, Wichita: Walter Zimmermann Co., Inc 7 Louisiana, Metairie: Gulf Sales Agency 
Missouri, St. Louis: Arbeiter Co. : Florida, Miami: Shaw Hardy Co. Maryland, Silver Spring: Ernest Hover 
North Carolina, Raleigh: Allen G. Gill Florida, Tampa: Florida Electric Supply, Inc. Mississippi, Jackson: E. W. Cook 
Texas, Dallas: Peabody Bros Georgia, Atlanta: Roy E. Wilson Co. Missouri, St. Louis: C. H. Douglas 
Texas, Houston: Peabody Bros Louisiana, New Orleans: Curtis H. Stout of Missouri, Springfield: Ivan Boggs & Co 
La., Inc. New Mexico, Albuquerque: A & A Supply Co 
Louisiana, Shreveport: Curtis H. Stout, Inc. Oklahoma, Tulsa: C. B. Anderson Co 
Mississippi, Jackson: Curtis H. Stout, Inc. Tennessee, Knoxville: John G. Pettyjohn Co 
Missouri, Kansas City: Charles L. Ward Co Tennessee, Memphis: Joe W. Deming 
Missouri, St. Louis: Henderson Sales Co., Inc Texas, Dallas: W. J. Kerr 
B & C METAL STAMPING CO. North Carolina, Charlotte: Glenn & Larson of 
Carolina, Inc. 
Oklahoma, Oklahoma City: R. C. Ramsey Co. 
Tennessee, Memphis: Curtis H. Stout of Tenn., ELECTRIC TUBE PRODUCTS, INC. 
Inc. 
West Virginia, Charleston: Muller, Harper & Florida, Miami: Electra, Ben Parker 
Assoc., Inc. Florida, Panama City Black and Landers 
Louisiana, Shreveport: Walter T. Koch 
Texas, Richardson: Sam Dunlap 


Florida, Lake Wales: Carter-Moody Agency, 
Inc. 

Florida, Tallahassee: Carter-Moody Agency, 
Inc. 

Florida, Tampa: Carter-Moody Agency, Inc. 

Georgia, Atlanta: Walter M. Hinson 

Louisiana, New Orleans: E. J. Hagan 

Missouri, Kansas City: Fleming & Co. 

North Carolina, Charlotte: E. F. Lombardi CAROL CABLE CO. 

Tennessee, Memphis: Lloyd D. Fitts 

Texas, Dallas: Harry A. Miller Co. Arkansas, Little Rock: James C. Venable 

Virginia, Richmond: Robert W. Fishburne Florida, Tampa: Graham P. Dowling 

Georgia, Atlanta: William F. Bishop Co 

Louisiana, New Orleans: Dupont-Bondurant, 
Inc. 

Maryland, Towson: George E, Clements 

Missouri, Kansas City: Schooler-Gorman Co 

Missouri, St. Louis: Ralph Drenkhahn 

North Carolina, Charlotte. E. F. Lombardi Co 

Alabama, Birmingham: Belcher & Assoc., Inc. Tennessee, Nashville: Matthews & Brokaw ELLIOTT ELECTRIC PRODUCTS CO. 

Alabama, Birmingham Godfrey W. Glenn Texas, Houston: Fred Walters Co. 


Agency Virginia, Norfolk: Jos. W. Cook, E. F. Lom- Florida, Clearwater: Fay-Shaw & Co 
Florida, Jacksonville: Belcher & Assoc., Inc bardi Co. 


ELECTRO COMPOUND CO. 


Alabama, Birmingham: Joseph B. Babb 
Florida, Miami: Hopper & Assoc., Inc 
Louisiana, Metairie: Alamiss Sales Co 
Tennessee, Knoxville: Jim Hash & Co 
Texas, Houston: Brenner Electrical Sales 
JASPER BLACKBURN CORP. 


Inc 
Florida, Jacksonville: Fay-Shaw & Co., Inc 
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REPRESENTING OUR ADVERTISERS 


Florida, Miami: Fay-Shaw & Co., Inc. Louisiana, St. Francisville: A. H. Magruder D.C., Washington: Rumsey Electric Co 
Georgia, Atlanta: Berry-Elsberry Co., Inc. Maryland, Baltimore: J. Vernon Letmate Florida, Jacksonville: Edgar E. Dawes Assoc 
North Carolina, Charlotte: G. M. (Gus) Hogs Missouri, St. Louis: Wood & Anderson Co. Florida, Tampa: Edgar E. Dawes Assoc. 
head Co. North Carolina, Greensboro: Wilson P. Byrd Georgia, Atlanta: Edgar E. Dawes Assoc. 
Texas, Dallas: V. E. ‘“‘Gene’’ Stephens Tennessee,, Memphis: Lloyd D. Fitts Louisiana, New Orleans: Associated Manufac- 
Texas, Houston: Arthur H. Swartz Texas, Dallas: Jack Morgan Co., Inc. turers Agents 
Virginia, Richmond: Arthur C. Hoey, Ir. North Carolina, Greenville: Edgar E. Dawes 
Assoc. 
HELWIG CARBON PRODUCTS, INC. North Carolina, Raleigh: Robert W. Fishburne 
EVANS METAL CO. Oklahoma, Oklahoma City: Wynne Snoots Co. 
Georgia, Atlanta: C. & L. Schoen rage se et Edgar E. Dawes Assoc. 
~ . Cansas rie : WwW. Z rms ‘exas, Dallas: Wynne Snoots Co. 
Georgia, Atlanta: J. J. Perry, Jr. org vw Ag ans ae Cole Texas, Houston: Wynne Snoots Co. 
Texas, El Paso: J. E. McCain Texas, Lubbock: Wynne Snoots Co. 


Texas, 8 : W. S. McCray Virginia, Richmond: Robert W. Fishburne 
FANNER MFG. CO. ‘exas, Houston: W icCray 


Alabama, Birmingham: Gene Johnson Co. HOFFMAN ENGINEERING CORP. KILLARK ELECTRIC MFG. CO. 
Florida, Coral Gables: Anson Fyler Co. 


Kentucky, Louisville: Shouse-Reed Co. 
Louisiana, Metairie: R. C. Hauk 

Missouri, Kansas City: Charles L. Ward Co. 
Missouri, Springfield: Ivan Boggs & Co. 

New Mexico, Albuquerque: Smith Sales Co. 


Alabama, Birmingham: Charles W. Ashby Co. Georgia, Atlanta: Ernest T. Loyd, Inc 
Florida, Ft. Lauderdale: Shannon Assoc. Louisiana, Metairie: W. W. Wheatley 
Florida, Orlando: R. B. Shannon Assoc. Maryland, Baltimore: Eastern Sales Co 
Georgia, Atlanta: Karl Ekmark Missouri, Kansas City: Wm. B. Terry Organi 
“ é : : Kentucky, Louisville: J. Louis Weyhing zation 
North Carolina, Charlotte: Jake Rudisill Assoc. Louisiana, New Orleans: Gregory-Salisbury & Oklahoma, Tulsa: Bert L. Nott 
North Carolina, High Point: Jake Rudisill Co Siens Dallas: Geo, &. Andereon Ce 
Assoc. . u : : xas, as: ' me a d 80 2 . 
= : # i Missouri, Kansas City: James A. Ekstrom Co. Virginia, Richmond: W. E. Sullivan, Jr 
ee eee eee oe ; Missouri, Kirkwood: Ray Martin Co. 
fete ae eens ~s0 — North Carolina, Greensboro: Wilson P. Byrd 
ennessee, Nashville: § Sales Agents ’ $ im? Caan G2 Gesteen 6 
Wiehe Dallassk: BR. War Co Oklahoma, Jenks: Wayne G. Parker Co. KUHLMAN ELECTRIC CO. 
amie. iain? 2 R Ward Co Texas, Dallas: James C. Meece 
8, s sé . 0. Raha A se , 
Texas, Houston: Barney Winkler Alabama, Birmingham: Godfrey W. Glenn 
Agency 
FASCO INDUSTRIES, INC. Arkansas, Little Rock: Curtis H. Stout, Inc 
HOPE ELECTRICAL PRODUCTS CO. Florida, Daytona Beach: Hughes Supply, Inc 
Florida, Miami: Meyer-Orens Co. Florida, Gainsville: Hughes Supply, Inc 
Georgia, Atlanta: Denis D. Fallon Alabama, Birmingham: William H. Neville Florida, Lakeland: Hughes Supply, Inc 
Missouri, Kansas City: Gaines Co. Alabama, Mobile: Gregory-Salisbury & Co. : Florida, Orlando: Hughes Supply, Inc 
Missouri, St. Louis: Alan L. Castillon Aseaens, Pine Bluff: Gregory-Salisbury & Co. Florida, St. Petersburg: Hughes Supply, Inc 
North Carolina, Charlotte: Gover & Co. Florida, Jacksonville: REB Assoc., Inc. Florida, Sarasota: Hughes Supply, Inc 


ox : Ww “Jack” “Adams C Florida, Miami: REB Associates, Inc. Louisiana, New Orleans: Curtis H. Stout of 
Texas, Dallas: W. H. ‘Jack’ McAdams Co. Tennessee, Knoxville: John G. Pettyjohn Co . m= a Ne s 0 


Tennessee, Memphis: Robert J. Rier, All-South Louisiana, Shreveport: Curtis H. Stout, Inc 
Sales & Eng’g Co. Pt fect ee : é 
r Mississippi, Jackson: Curtis H. Stout, Inc 
FULLMAN MFG. CO. Texas, Dallas: P. J. Scanlon Co. North danclion Raleigh: A. B. Andrews & Co 
Texas, Houston: P. J. Seanlon Co. Oklahoma, Tulsa :+Curtis Musgrove Co 
Alabama, Birmingham: Cary Chapman & Co. Virginia, Richmond: Herbert J. Baer South Carolina, Columbia: James B. Richard 
Florida, Hialeah: Cary Chapman & Co. son F 
Georgia, Atlanta: Cary Chapman & Co. ca 3 : ; > 
: Tennessee, Knoxville: John G. Pettyjohn 
Louisiana, New Orleans: Cary Chapman & Co. JET LINE GUN CO., INC. Siamanien Memphis : E. "E Torkel 
Maryland, Baltimore: Robert P. Auer Texas Dallas : Curtis Musgrove Co 
Missouri, Kansas City: Fleming & Co. Florida, Miami: Dave Grattan Texas, Fort Worth: Curtis Musgrove Co 
Missouri, St. Louis: Fred P. Walter Co. Georgia, Atlanta: Edgar Dawes Assoc. Texas, Houston: Curtis’ Musgrove Co 
North Carolina, Greensboro: Cary Chapman Louisiana, New Orleans: Richard M. Ong Texas, San Antonio: Curtis Musgrove Co 
& Co. Tennessee, Memphis: C. R. Shapard 
Texas, Dallas: V. E. Stephens Texas, Dallas: Jack Grattan 
Texas, Houston: Arthur Swartz Texas, Houston: r D. S 
€ , Houston: Arling D. Smith LIGHT & POWER UTILITIES CORP. 


G & W ELECTRIC SPECIALTY Co. JAMES R. KEARNEY CORP. a an tka 
Georgia, Atlanta: William B. Murray 
Kentucky, Louisville: J. Louis Weyhing 
Louisiana, New Orleans Associated Manu 
facturers Agents 
Missouri, St. Louis: Jim Hisserich 
Oklahoma, Oklahoma City: Clyde V. Hammon 
South Carolina, Columbia: Gerald Preacher 
Tennessee, Chattanooga: Craig-Owen Co 
Texas, Dallas: Howard Johnson 
Texas, Houston: Arthur H. Swartz 


Alabama, Birmingham: J. L. Howarth Co., Inc. Alabama, Tuscaloosa: Mel T. Hartman 
Arkansas, Little Rock: Joe D. Williams Arkansas, Pine Bluff: Fred P. Wiese 
District of Columbia, Washington: Bradley Co., Florida, Lake Wales: Carter-Moody Agency 

Inc. Florida, Tallahassee: Frank Moody, Carter- 
Florida, Jacksonville: Robert P. Smith & Co Moody Agency, Inc. 
Florida, Miami: Charles R. Lee & Assoc., Inc. Florida, Tampa: Stephen Watsey, Carter- 
Florida, Tampa: Robert P. Smith & Co. Moody Agency, Inc. 
Georgia, Atlanta: C. W. Lehner Co. Georgia, Atlanta: C. A. Kilmer 
Louisiana, New Orleans: Electron Equipment Georgia, Atlanta: Grattan W. Rowland 

Co., Ine. Kansas, Kansas City: W. S. Patton 
maar Kansas City: Charles L. Ward Co. Kansas, Wichita: James G. Richter 
Missouri, St. Louis: Gordon Karraker Kentucky, Lexington: Orville P. Dyer 
North Carolina, Charlotte: Purser & London, Kentucky, cadeeten: Wayne M. Pederson M. & W. ELECTRIC MFG. CO., INC. 

Inc. Louisiana, Metairie:. Sam Frank, Jr. 
Oklahoma, Oklahoma City: R. C. Ramsey Co. Missouri, Kirkwood: R. R. Kinyon Alabama, Birmingham: W. H. Beaven 
Tennessee, Knoxville: Claude E. Fox Missouri, St. Louis: Glenn A. Briggs Georgia, Pelham: Ben H. Touchstone 
Texas, Dallas: Elgin B. Robertson, Inc. Missouri, Springfield: Harold Fisher Kentucky, Louisville: I. E. Fultz Co 
Texas, El Paso: Frank W. Gorman Texas, Austin: Jack M. Steinhauser Missouri, St. Louis: Ajax Electric Sales Co 
Texas, Houston: Elgin B. Robertson Co. Texas, Dallas: E. C. Dwelle North Carolina, Raleigh: Allen G. Gill 
West Virginia, Charleston: Muller, Harper & Texas, Lubbock: Ralph E. Bernard Tennessee, Knoxville: C. E. Pitner 

Assoc., Inc. Texas, Waco: Jack J. Owen, Jr. Texas, Bellaire: Kings Sales Co. 

Virginia, Richmond: A. J. Owings, Jr. 


GEDNEY ELECTRIC CO. A. H. MASSEY, INC. 
THE KELEK COMPANY 
Florida, Miami: John S. McWhorter, Inc. Florida, Miami: Electra 
Georgia, Atlanta: C. C. Myrick, Jr. Alabama, Birmingham: Edgar E. Dawes Assoc. Georgia, Atlanta: D. D. Camp Co 
Kentucky, Covington: H. E. Bracke Co. Arkansas, Little Rock: Edgar E. Dawes Assoc. Louisiana, New Orleans: E. J. Hagan 
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Missouri, Kansas City: Schooler-Gorman 
Missouri, St. Louis: Gene Hagen & Co. 
Tennessee, Knoxville: Jim Hash & Co 
Texas, Dallas: Fain Assoc. 


MOLONEY ELECTRIC CO. 


Alabama, Birmingham: Shook & Fletcher Sup- 
ply Co. 

Alabama, Birmingham: Spurgeon-Brown 

Flordia, St. Petersburg: Engineer Sales Co. 
Inc. 

Georgia, Atlanta: E. A. Thornwell, Inc. 

Louisiana, Baton Rouge: Evans Electrical Sup- 
ply, Inc. 

Louisiana, Shreveport: Interstate Electric Co. 
of Shreveport, Inc. 

Maryland, Silver Spring: Ernest Hover 

Missouri, Kansas City: Walter I. Ferguson Co. 

Missouri, Springfield: Ivan Boggs & Co. 

North Carolina, Charlotte: J. W. Fraser & Co. 

Oklahoma, Grove: W. P. Daugherty Assoc. 

South Carolina, Columbia: Engineer Sales Co. 
of Carolina 

Tennessee, Knoxville, Bowditch & Co. 

Tennessee, Memphis: Power Equipment & En- 
gineering Co. 

Tennessee, Nashville: Mid-Tenn. Electric Co. 

Texas, Amarillo: Paul Carson 

Texas, Beaumont: J. 8. Gilfillan Co. 

Texas, Corpus Christi: Utility Equipment Co. 

Texas, Dallas: Watson Electric Supply Co. 

Texas, Dallas: P. J. Scanlon Co. 

Texas, El Paso: Associated Engineers 

Texas, Houston: A. C. Krachy Co. 

West Virginia, Wheeling: Clayton Engineering 
Co 


PENN-UNION ELECTRIC CORP. 


Georgia, Atlanta: L. Morris Landers Co. 
Louisiana, Metairie: Gulf Sales Agency 
Missouri, Kansas City: Tom Nulik Co. 
Missouri, St. Louis: Carlton Cooley 

‘North Carolina, Charlotte: W. W. Hasbrouck 
Texas, Dallas: Walter J. Huemmer Co. 


R T & E CORPORATION 


Alabama, Birmingham: Charles W. Ashby Co. 
Florida, Orlando: Edward G. Scanlon 
Georgia, Doraville: Harold L. Rush 
Kentucky, Lexington: J. H. Warrington 
Louisiana, Minden: T. J. Hardeman 
Missippi, Clinton: H. E. McCollum 
Missouri, Kansas City J. C. MeClain 
Oklahoma, Oklahoma City: E. A. Beatty 
South Carolina, Lexington: E. G. Redman 
Texas, Dallas: Wilson Dusenberry 
Virginia, Arlington: F. D. Johnson 


REPRESENTING OUR 


Maryland, Baltimore: Dunlop Lighting 

Missouri, Kansas City: Ewert Sales Engineer- 
ing Co. 

North Carolina, Charlotte: S. L. Bagby Co. 

Tennessee, Nashville: Factory Sales Agency 

Texas, Dallas: Wynne Snoots Co. 


RIPLEY CO., INC. 


Florida, Jacksonville: Belcher & Assoc., Inc. 
Florida, Miami: Belcher & Assoc., Inc. 
Florida, St. Petersburg: Belcher & Assoc., Inc. 
Georgia, Atlanta: Belcher & Assoc., Inc. 
Kentucky, Lexington: J. H. Warrington 
Maryland, Baltimore: Barrington Assoc 


ROYAL ELECTRIC CORP. 


Alabama, Birmingham: Cary Chapman & Co 

Florida, Miami: Suchman & Assoc. 

Georgia, Atlanta: Cary Chapman & Co. 

Louisiana, New Orleans: Cary Chapman & Co. 

Missouri, Kansas City: L. 8S. Greshon & Son 

Missouri, St. Louis: L. S. Gershon & Son 

North Carolina, Greensboro: Cary Chapman & 
Co. 

Oklahoma, Jenks: Wayne G. Parker Co. 

Texas, Dallas: Nuro Co. 

Texas, Houston: Nuro Co 

Texas, San Antonio: Nuro Co 


SOUTHERN ELECTRIC CO. 


Alabama, Birmingham: Brasfield Sales Engi- 
neering Co. 

Florida, St. Petersburg: Engineer Sales Co 

Georgia, Atlanta: Tri-State Utility Products 
Mississippi, Jackson: J. B. Epting 

Missouri, Kansas City: L. G. Wendegatz 

Oklahoma, Tulsa: 0. K. Anderson 

South Carolina, Charleston: T. L. Bissell 
South Carolina, Columbia: Engineer Sales 
Co. of Carolina 

Texas, Dallas: Curtis Musgrove Co. 

Texas, Fort Worth: Jack Hamilton, Curtis 
Musgrove Co. 

Texas, Houston: Ormonde Smith, Jr., Curtis 
Musgrove Co. 

Texas, San Antonio: R. D. Erb, Curtis Mus- 
grove Co. 


STA-BRITE FLUORESCENT MFG. CO. 


Florida, Ft. Lauderdale: W. T. Evans Assoc. 

Florida, Tampa: W. T. Evans Assoc 

Georgia, Decatur: Kuzell & Co. 

Kentucky, Lexington: J. A. Jobert Co. 
Louisiana, New Orleans: Weilbaecher & Co 

Missouri, St. Louis: The Forester Co. 

North Carolina, Charlotte: W. W. Hasbrouck 
Co. 


ADVERTISERS 


Florida, Riverview: Bill Crichton & Assoc 
Florida, Tampa: Bill Crichton & Assoc 
Missouri, Kansas City: R. H. Dirkes Co 
Missouri, St. Louis: R. E. Myers & Son 
North Carolina, Charlotte: D. A. Marsden 
Texas, Houston: Brenner Electrical Sales 


STONCO ELECTRIC PRODUCTS CO. 


Florida, Coral Gables: Suchman & Assoc. 

Florida, Miami: S. R. Suchman & Assoc 

Georgia, Atlanta: Kennon & Johnson 

Louisiana, New Orleans: J. A. “Gus” Hender- 
son Co. 

Mississippi, Water Valley: Tom Catching, J. A 
Henderson Co. 

Missouri, St. Louis: Gene Hagen & Co 

North Carolina, Charlotte: E. F. Lombardi Co 


TEXOMA ENTERPRISES, INC. 


Georgia, Atlanta: Osgood & Associates, Inc 
Louisiana, Metairie: R. C. Hauk 


Missouri, Kansas City: Williams & McKinley 
Sales Co. 


THIEL TOOL & ENGINEERING CO., INC. 


Florida, Miami: Don Dejonge 

Georgia, Atlanta: Charles H. McFee 
Louisiana, New Orleans: Charles K. Ramond 

Missouri, Kansas City: William B. Terry Or 
ganizations 

Missouri, St. Louis: Ajax Electrical Sales 

Tennessee, Knoxville: Jim Hash & Co 

Texas, Houston: Texas Sales Representatives 

Virginia, Richmond: Paul M. Simpson & Son 


TOMIC SALES & ENGINEERING CO. 


Arkansas, Little Rock: Nick Nichols 

Florida, Clearwater: Les Shaw, Fay-Shaw 

Florida, Miami: George Fay, Fay-Shaw Sales 
Agency 

Georgia, Atlanta: Berry-Elsberry Co. 

Georgia, Decatur: Ewing Dal 

Louisiana, New Orleans: Richard M. Ong 

Maryland, Baltimore: James H. Hale 

Missouri, St. Louis: Joseph Mollerus 

North Carolina, Matthews: G. C. Schnupper 

Tennessee, Nashville: Matthews & Brokaw 

Texas, Dallas: Walter Huemmer 

Texas, Houston: Arthur Swartz 

Virginia, Richmond: L. W. Roberts Co 


VICTOR SPECIALTIES 
Virginia, Richmond: Electronex Assoc. 
REPUBLIC STEEL CORP., Steel & Tubes Di- 


Florida, Miami: Hopper & Assoc 
vision 


Georgia, Atlants Hoppe r McCoy 
STEELDUCT CO. noe eng eigen car 


Louisiana, New Orleans: Colcock-Strickland and 
Co. 

Mississippi, Jackson: Coleock Strickland and 
Co. 

Texas, Dallas: Jack Morgan Co 

Texas, Houston: Jack Morgan Co 

West Virginia, Buckhannon: Crescent Sales Co 

West Virginia, Charleston: Crescent Sales Co 


REVERE ELECTRIC MFG. CO. 


Alabama, Birmingham Spurgeon-Brown 

Florida, Mount Dora: Ken H. Hill 

Georgia, Atlanta: Charles L. Woodyard & 
Assoc. 

Louisiana, New Orleans: Gregory-Salisbury & 
Co., Ine. 


Arkansas, Little Rock: Mid-South Assoc. 
Florida, Clearwater: Fay-Shaw & Co., 
Florida, Jacksonville: C. C. McKelvy 

Florida, Miami: John S. McWhorter, Inc 
Georgia, Atlanta: C. C. Myrick, Jr 

Kansas, Wichita: Walter Zimmerman 
Kentucky, Louisville: L. P. Chick & Co 
Louisiana, New Orleans: J. A. ‘‘Gus”’ Henderson 
Maryland, Baltimore: Douty & Downie 
Missouri, St. Louis: Arbeiter Co. 

Texas, Dallas: W. H. McAdams Co 

Virginia, Richmond: W E. Sullivan, Jr. 


M. STEPHENS MFG., INC. 


Florida, Ft Lauderdale: Bill Crichton & 


Assoc. 
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Louisiana, New Orleans: Al Levin & Assoc 
Maryland, Towson: George E. Clements 
North Carolina, Greensboro: Barber & Ayers 
Texas, Dallas: Fain & Assoc Inc 


J. A. WEAVER CO. 


Florida, Miami: Don DeJonge 

Georgia, Atlanta: D. D. Camp Co 

Kentucky, Louisville: J. Louis Weyhing 

Maryland, Baltimore: Specialty Electrical Sales 
Co. 

Missouri, St. Louis: Elmer E. Scheetz, Jr 

North Carolina, Greensboro: Max I. Miller 

Tennessee, Memphis: Southland Sales Agents 

Texas, Dallas: Burrus & Matthews 

Texas, Houston: Burrus & Matthews 

Virginia, Charlottesville Robert A. Broan 
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M. STEPHENS 


PRECISION 


MFG. INC. 


ENGINEERED 


FITTINGS 














ey 
C 
ats 

















814 East 29th Street 


Manufacturers of Quality Electrical Fittings 


Los Angeles 





Brenner Electrical Sales 


Il, Calif. ADams 1-9147 


MANUFACTURERS REPRESENTATIVES 
Bi 


305 Velasco 
Houston, Texas 


Richard H. Dirkes 
4507 Troost Avenue 
Kansas City 10, Missouri 


Bill Crichton & Associates 
2004 N. E. 2nd Street 
Pompano Beach, Florida 
WE. 3-7078 


ll Crichton & Associates 
232i Riverside Ave. 
Jacksonville, Florida 


Riverview, Florida 

Tel. 40305! 

Bill Crichton & Assoc. 
560! Suwanee, Tampa, Fia. 
ee 


math & Son 
37 Rent lith Street 
St. Louis |, Missouri 








, pits eo 


pecialties 


NEW! EXTRUDED ALUMINUM SHUTTERS 
With Completely Concealed 


Pivot Pins 


Lightweight .. . Strong .. . Durable 


ELGO Shutters Give You 
All these advantages 


Light Weight 

Full Weather Strip 

Low Freight Cost 

Easier Installation 
Concealed Pivot Pins 

Rust Proof and Corrosion 
Proof Aluminum 

Natural aluminum finish 
with fluted frames. 


Write for complete 


tie 
\~ CATALOG 


specifications 


ELGO SHUTTER & MFG. CO. 
2738 West Warren Detroit 8, Michigan 
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THERE’S NO GUESSWORK--EVER-- 
WITH SQUARE D PANELBOARDS 


Exclusive Non-Interchangeable Construction 
Standard on all 250 Volt, 100 Amp 

Branch Circuit Breaker Panelboards! 

No delays, extra labor and tied-up money 
because of disapprovals! 


v 


Square D’s simple yet effective system provides 
non-interchangeability on all panelboard types 
without added cost of installation complications. 
It complies fully with Article 240-25(g) of the 
NEC* There are no loose parts to change, remove 
or lose. What’s more, being a completely visible 
system, a quick glance settles any question of 
compliance. 

When adding circuits, there are no modifica- 
tions required for 15 or 20 ampere breakers— 
80% of all branches. Only one simple operation 
for the remaining 20%. Errors can be corrected 
— quickly and simply. No guesswork— ever. 

Another example of the design leadership that 
has made Square D the world’s leading manu- 
facturer of panelboards. Write for complete story 
—address Square D Company, Mercer Road, 
Lexington, Kentucky. 


SQUARE 
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@ Plug-in Connection 
© AC only 


© Bolted Connection 
© AC only 


ONE UL APPROVED 
NON-INTERCHANGEABLE SYSTEM 
FOR ALL 3 LINES— FOR LOADCENTERS, TOO! 


© E frame 
Bolted Connection 
@ AC or DC 


COMPANY 


D 


wherever electricity is distributed and controlled 


ELECTRICAL SOUTH for SEPTEMBER, 1960 








Short-Circuit 
Limiting Element "| 
4 


Element 


Y 
“ J 
¢ 


til 


Buss LOW-PEAK Fuses 


-Sately interrupt tault currents up to 
200,000 amperes... 


eLimit fault current to very low values 


e Hold 500% load tor minimum of ten seconds 


Buss Low Peak fuses can completely revolu- 
tionize the protection of the entire electrical sys- 
tem. 


Protect Mains, Feeders, Branch Circuits, Mo- 
tors, Controllers, Switches—no matter whether 
the fault current is 1,000 amperes, 25,000, 100,000 
—or as high as 200,000 amperes. 


Reduce stresses and prevent damage to Panel- 
boards, Switches, Motor Controllers—other circuit 
components—because let-thru fault currents are 
limited to exceptionally low values. 


Prevent work stoppages, lights out, waste of 
time and money—because long time-lag keeps 
them from opening needlessly on motor starting 
currents or other harmless overloads. 


144 


Permit increasing interrupting capacity and 
current limitation on present system at minimum 
cost. 


BUSS LOW-PEAK fuses fit standard Switches 
and Panel-boards and are available in N.E.C. 
sizes from 15 to 600 amperes in both 250 and 600 
volt ranges. 


Before designing a new installation — 
or modernizing old installations — 


Get all the facts. Write for BUSS LOW-PEAK 
bulletin Now... 


BUSSMANN MFG. DIVISION 


McGraw-Edison Co. 
University at Jefferson, St. Louis 7, Mo. 
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